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PREFACE. 


When  this  work  was  begun,  there  was  no  complete  treatise  on 
diseases  of  the  intestines  of  American  origin. 

Aside  from  the  fact  that  the  German  and  French  works  on  this 
subject  are  intelligible  to  but  very  few  English-speaking  practi- 
tioners, our  climate,  habits  of  life,  and  the  nature  of  our  diet  and 
consequently  the  etiology  of  many  intestinal  diseases  are  sufficiently 
distinctive  to  merit  study  and  elucidation  in  a  special  work.  A 
number  of  entirety  original  methods  of  diagnosis,  chemic  researches, 
and  histologic  studies  of  certain  intestinal  diseases  are  here  fully 
set  forth  for  the  iirst  time,  and  an  eHbrt  has  been  made  to  do  justice 
to  the  work  of  American  and  English  clinicians  in  this  special 
department. 

In  this  connection  I  consider  it  my  duty  to  emphasize  that  two 
of  the  most  fundamental  and  masterly  works  in  the  history  of 
medicine  on  diseases  of  the  dijjestive  tract  liavc  been  written  by 
Americans.  I  refer  to  the  rcsoarchus  and  clinical  studies  of 
Beaumont  on  the  Stomach,  of  Altxis  St.  Martin,  and  the  monu- 
mental work  of  J.  J.  Woodward  on  (Diarrhea,  Dysentery,  Tuber- 
culosis) '■  Diseases  of  the  Intu.stincs "  published  by  the  United 
States  Government  in  that  m.Tj^nificently  illustrated  volume — the 
"  Medical  Report  of  the  War  of  the  Rebellion."  These  contribu- 
tions have  been  far  reaching  in  their  educational  and  scientific 
influence  and  have  commanded  the  re.s[x;ct  and  admiration  of 
foreign  clinicians.  If  I  claim,  therefore,  a  certain  historic  familiarity 
and  the  credit  of  pioneer  work  for  Ainerican  clinicians  it  will  find 
its  justification  in  these  masterly  works. 

My  own  efforts  in  this  present  publication  have  been  directed  to 
furnishing  the  practitioner  with  a  complete  work  from  which  he  may 
readily  instruct  himself  concerning  the  most  approved  and  modem 
methods  of  diagnosis  and  treatment  of  intestinal  diseases. 
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PREI'ACE. 


As  can  be  seen  from  the  bibliography  quoted,  almost  the  entire 
modem  literature  on  this  .subject  has  been  gone  over  and  systeiii- 
ati^d.  and,  after  the  application  of  conservative  critical  judgment, 
I  have  attempted  to  derive  from  this  hterature  those  scientific 
deductions  ttiat  appeared  of  genuine  vahie,  marked  a  distinct 
advance,  or  promised  an  actual  help  to  diagnosis  and  treatment 

Conceminj;  the  tendencies  of  specialization  in  American  medicine. 
I  refer  to  what  has  been  said  in  the  preface  to  tiie  first  and  second 
editions  of  my  work  on  "  Diseases  of  the  Stomach."  The  same 
facts  hold  good  with  regard  to  a  special  work  on  "  Diseases  of  the 
Intestines," 

Three  chapters  of  tliis  work  have  been  wiitten  by  associate  pro- 
fessors in  the  University  of  Mar)'land. 

The  section  on  the  "Anatomy  and  Histology  of  the  Intestines" 
is  from  the  pen  of  J.  Holmes  Smith,  m.d.,  Associate  Professor  of 
Anatomy.  University  of  Maryland. 

The  section  on  the  "  Examination  of  the  Feces  and  Urine  "  is  by 
Harry  Alder,  m.d..  Associate  I'rofessor  of  Diseases  of  the  Stomach 
and  Denion-strator  in  Clinical  Pathologj'  in  the  University  of  Mary- 
land. 

The  .section  on  the  "Intestinal  Bacteria"  was  written  by  Wm. 
Royal  Stokes,  m.d..  Associate  Professor  of  Pathology  and  Bacteri- 
ology. University  of  Maryland,  and  Bacteriologist  in  the  Depart- 
ment of  I'ubhc  Health  of  Baltimore. 

The  section  on  "  Diseases  of  the  Rectum  "  is  from  the  pen  of 
Dr.  Tliomas  Charles  Martin,  Professor  of  Proctology.  Cleveland 
College  of  Physicians  and  Surgeons.  , 

It  gives  me  pleasure  to  express  my  tlianks  to  tliesc  gentlemen 
for  tiieir  scholarly  contributions  on  their  various  subjects. 

I  am  under  obHgations  to  Prof.  William  H.  Welch  for  loaning  and 
prescntuig  a  number  of  specimens  of  patliologic  conditions  of  the 
intestines.  A  large  number  of  the  photographs  for  the  plates  were 
in  part  obtained  througli  his  kindness  from  the  Pathologic  Museum 
of  tlie  Johns  Hopkins  Hospital.  The  Itistological  plates  and 
anatomical  illustrations  arc  from  the  Anatomical  I.aborator>'  of  the 
University  of  Marj-Iand.  with  three  excqjtions,  which  were  kindly 
loaned  by  Prof.  Henr>'  M.  Hurd  from  articles  pubhshcd  by  Prof. 
F.  P.  Mall  in  tlie  "  Hopkins  Hospital   Bulletin."     Three  plates  in 
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dicitis  "  liave  been  loanec 
having  originally  appeared  in  Deaver's  ■■  Treatise  on 
second  edition.     Six  anatomic  illustrations  of  rare  e 
with  Dr,  Deaver's  kind  permission,  been  inserted  fro 
"  Sui^ical  Anatomy."     The  remaining  drawings  weis  mac. 
artists,  Miss  Cleveland  and  Mr.  Louis  Schmidt. 

An  important  part  of  the  creation  of  this  work  has  fallen  ^'' 
lot  of  my  associate.  Dr.  Harr^'  Adler.      I  refer  to  the  reading  S' 
criticism  of  the  proof.     He  has  brought  to  this  laborious  ti 
mature  experience  gained  m  n         g  the  entire  proof  of  the  se 
edition  of  my  work  on  "  Diseases  of  the  Stomach,"  and  it  give." 
pleasure  to  make  grateful  acknowledgment  of  his  diligence. 
indexes  of  authors  and  of   subjects  have    been    compiled  I 
assistants,  Dr.  Wilbur  F.  Skillman  and  Dr.  Charles  C.  ConsCi 

A  critical   inspection  of  the  typographic  and  illustrative  p, 
the  work  and  iu  genera!  style  can  not  fail  to  impress  the  r 
render  with  the  thoroughness  of  the  work  of  my  publishers,  I 
P.  Blakiston's  Son  &  Co. ;  work  that  gives  evidence  of  a  very 
conception  and  of  the  ability  of  their  publishing  department. 

To  the   Medical   Faculty  of  the  University  of  Marj-jand   i 
grateful  for  many  kind  acts  in  supporting  the  clinical  laborati 
and   making   this  work   possible   by  the  appointment   of  ivilHi 
assistants. 

J.   C.  H. 

August,  iifot. 
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Diseases  of  the  Intestines. 


PART  FIRST. 

ANATOMY,  HISTOLOGY.   PHYSIOLOGY,   BACTERI- 
OLOGY, AND  PATHOLOGY  OF  THE  INTESTINES.— 
PHYSICAL  METHODS  OF  DIAGNOSIS. 


CHAPTER  I. 

ANATOMY  AND  HISTOLOGY  OF  THE  INTESTINES.- 

ANATOMICAL  ASPECT  OF  THE  ABNORMALITIES 

OF  POSITION  AND  FORM. 

By  J.  HOLMES  SMITH,  M.D., 

ASSOCIATE  FHOFI^SSOR  OF  ANATOMY,  UMIVBRSITV  OF  HASVLAHD, 

The  intestinal  tract  consists  of  two  portions — the  small  and 
the  large  intestine.  The  small  intestine  bt-jjins  at  tiie  pylorus 
and  terminates  at  the  ileocecal  valve.  The  large  intestine  consists 
of  two  portions — the  colon  and  tiie  rectum.  This  chapter  will  be 
devoted  to  a  special  consideration  of  the  small  intestine  and  the 
colon,  the  latter  beginning  at  the  cecum  and  terminating  in  the 
rectum. 

THE  SMALL  INTESTINE. 
The  small  intestine  is  a  muscular  membranous  tube,  and  is 
divided  into  three  parts — duodenum,  jejunum,  and  ileum.  It  is 
arranged  in  a  series  of  coils,  and  is  contained  mostly  in  the  umbil- 
ical, lumbar,  and  hypogastric  regions,  with  quite  a  considerable 
portion  of  the  ileum  in  the  pelvis,  altiiough  coils  of  small  intestine 
may  be  found  in  any  region  of  the  abdominal  cavity.  The  average 
length  is  about  twenty  feet,  but  this  is  subject  to  great  variations, 
a  17 
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Treves  E'V'"E  ''"^  extreme  limit  uf  tlie  whole  intestinal  tract  as  from 
fifteen  fcct  six  inches  to  thirty-one  I'cet  ten  indies.  In  one  case 
mea.surcd  in  tlie  anatomical  laboratory  of  tlie  University  of  Mary- 
land the  small  intestine  alone  measured  thirty-one  feet  and  six 
inches.  The  length  of  the  intestinal  canal  docs  not  seem  to  biTar  a 
fixed  relation  to  the  size  and  weight  of  the  individual,  and  there  arc 
clinical  rcLson.s  for  believing  that  the  development  of  the  intestinal 
tract  may  be  influenced  by  certain  diseases  occurring  in  childhood 
f— particularly  enterocolitis. 

TIte  lumen  of  tht  small  intrst'iHt  is  larger  at  its  upper  end,  and 
gradually  grows  smaller  as  it  goes  downward,  but  the  ditninution  'k.  so 
grndual.  considering  the  length  of  the  canal,  that  it  docs  not  justify 
its  being  described  as  funnel-shaped.  In  structure  the  small  Intestine 
con.-q.Hts  of  four  coats — llie  external  serous,  or  peritoneal,  coat 
(serosa),  which  forms  an  almost  complete  investment  for  the  whole 
length  of  the  small  intestine  excepting  the  duodenum.  Beneath 
this  coat  is  the  muscular  coat  (the  muscularis).  which  is  arranged 
in  two  distinct  layers — an  outer  longitudinal  and  an  inner  circular. 
The  longitudinal  fibers  arc  distributed  pretty  evenly  over  the  whole 
surface  of  the  intestine,  being  a  little  more  distinct  along  its  free 
border.  The  circular  fibers,  as  their  name  implies,  surround  the 
intestine,  the  contraction  of  the  circular  fibers  narrowing  the  lumen 
of  the  intestine,  producing  a  vermicular  movement,  or  peristalsis, 
with  the  direction  from  above  downward,  in  thi.i  way  forcing  along 
the  contents  of  the  tube.  Beneath  or  internal  to  the  circular  or 
mu.tcular  coat  \%  a  layer  of  fibrou.4  tissue,  the  submucosa,  which  is 
intimately  attached  to  the  inner  coat  of  the  intestine,  and  so  arrangt:d 
as  to  allow  of  dilation  of  (he  canal  without  traction  upon  the  mucous 
coat. 

'Die  mucous  membrane  (mueosa)  of  the  smalt  intestine  consists  of  a 
layer  of  plain  mu.<cnlar  tissue,  the  museularis  mucosa,  which  sup- 
ports a  layer  of  rctiform  tissue,  which  in  turn  supports  the  blood- 
wssels.  ncr\'cs,  and  lymphatics  of  the  mucous  membrane.  This  in 
turn  is  covered  by  a  delicate  layer  of  endothelial  cells  which  support 
the  columnar  epithelium  lining  the  intestine.  The  mucous  mem- 
brane of  the  small  intestine  is  thrown  into  a  number  of  folds,  called 
the  valvule  cnnniventes,  which  project  into  the  lumen  ;  these  folds 
are  about  one-third  of  an  inch  in  depth,  and,  as  a  nile,  extend  about 
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two-thircls  of  the  way  around,  with  an  occasional  fold  extending  all 
LI)c  way  around  the  intestines.  Tlicy  terminate  usually  by  dividing 
into  two  projections,  these  sometimes  reuniting  and  inclosing  a 
small  Tree  space.  The  valvulx  conniventcs  serve  a  double  purjjose 
— affording  a  much  larger  surface  for  absorption  and  retarding  the 
passage  of  the  contents  of  the  canal.  They  are  larger  tn  the  upper 
[urt  uf  the  intestine,  beginning  a  short  distance  below  the  pylorus, 
and  gradually  becoming  smaller,  until  they  cumpletety  disajipear  at 
about  the  junction  of  the  jejunum  and  ileum,  the  largest  ones  being 
around  the  point  where  the  common  bile-duct  and  pancreatic  duct 
open  into  the  duodenum. 

The  whole  surface  of  the  mucous  menibtane  of  ijie  small  intes- 
bnc  is  covered  witli  minute  projections  which  give  it  a  velvety 
ap])e3rancc;  these  projections  are  the  villi;  they  are  larger  and 
more  numerous  in  the  duodenum  and  jejunum,  and  smaller  and 
fewer  in  number  in  the  ileum  ;  tlicy  also  diflcr  in  -shape  ami  size  in 
ihe  different  portions  of  the  intestinal  tract,  those  in  the  duodenum 
and  jejunum  being  shorter  and  cluh-$haped.  and  in  the  ileum  slen- 
der or  filiform  ;  in  Icnyth  they  measure  about  0.5  mm. 

Each  viHus  consists  of  a  projection  of  retiform  lymphoid  tissue, 
supporting  blood-vessels,  nerves,  and  lympli;itics.  and  a  few  fibers 
of  muscular  tissue  from  the  muscularia  niucos.-e,  and  covered  over 
by  a  delicate  layer  of  flattened  cells  which  forms  a  basement  mem- 
brane upon  which  rest  the  columnar  epithelial  cells,  the  cells  of  this 
basement  membrane  being  connected  with  the  prolongation  from 
ihc  retiform  tissue  beneath,  and  sending  delicate  filaments  between 
the  epdthelial  cells  above.  The  lacteal  occupies  the  center  of  the 
villus,  aiKl  in  man  js  usually  single  and  club-shaped,  but  occasion- 
ally double,  a  condition  nhich  ts  normal  in  some  of  the  lower  ani* 
main.  The  lacteal  is  surrounded  by  a  delicate  layer  of  aidotlielial 
celU  which  connect  with  the  retiform  ti.t$ue.  and  this  in  turn  with 
the  basement  membrane  of  the  villus,  from  which,  as  already  state<l, 
(klicate  filaments  projtf<;t  lietween  the  epithelial  cells. 

The  muscular  tissue  of  the  villus,  which  is  unstripcd.  is  dispost^d 
longitudinally  around  the  lacteal,  and  is  derived,  as  has  already 
been  stated,  from  the  muscularis  mucosx,  and  arranged  longitudin- 
ally  around  the  lacteal.  The  epithelium  covering  the  villus  is  dis- 
tinctly columnar,  and  in  the  lower  part  of  the  intestinal  canal  a 
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number  of  leukocytes  arc  to  be  seen  between  tlic  cells,  especially  in 
the  ncigliborhood  of  the  lymphoid  tissue  of  the  lower  bowel.  A 
number  of  mucous  cells  tn  various  stages  of  development  will  also 
be  found  between  the  columnar  epithelial  cells  of  the  villus. 

The  nerves  of  the  villi  are  derived  from  Meissner's  plexus  of  the 
sympathetic,  and  ramify  through  the  trabecular  tissue.  There  is 
usually  but  one  arterial  branch  to  a  villus,  which  passes  up  near  the 
center  to  near  its  apex,  where  it  breaks  up  into  a  capilhiry  network, 
from  which  the  blood  is  returned  by  small  veins  which  jiass  out  at 
the  base  of  the  villi  to  join  the  venous  plexus  in  the  submucosa. 

The  ^iands  of  Ike  small  tHtestine  consist  of  the  follicles  of 
Lieberkiihn,  or  simple  follicles,  the  glands  of  Hruimer,  or  duodenal 
glands,  the  solitary  glands,  and  the  agminatcd  glands,  or  Pej-cr's 
patches. 

The  simple  follicles  are  merely  inversions  of  the  mucous  mem- 
brane proj<:cting  downward  into  the  submucosa,  and  lined  with  the 
columnar  epithelium,  similar  to  that  lining  the  remainder  of  the 
canal,  between  the  cells  of  which  are  foimd  a  certain  number  of 
goblet  cells.  The  epithelial  cells  rest  upon  a  delicate  basement 
membrane.  Surrounding  the  follic'Ie  is  a  fine  network  of  cnpilliiry 
vessels.  These  follicles  open  upon  the  free  surface  of  the  intestine, 
and  their  oixrnings  can  be  seen  with  a  magnifying  gla.ss,  appearing 
as  minute  drops  between  the  villi.  They  are  found  throughout  the 
whole  length  of  the  small  intestine. 

The  duodenal  glands,  or  glands  of  Brunner.  arc  small  adenoid 
bodies  in  the  submucosa  and  opening  on  the  free  surface  of  the 
mucous  membrane  through  a  delicate  duct.  These  gland»  are 
limited  to  the  duodenum,  and  belong  to  the  compound  racemose 
variety. 

The  solitary  glands  diflcr  only  in  arrangement  and  distribution, 
being  similar  in  structure.  The  solitary  or  agminatcd  glands,  or 
Pcycr's  patches,  are  true  lymphoid  tissue,  having  no  openings  on  the  - 
free  surface  of  tlie  intestine ;  thej'  are  situated  in  the  submucosa,  and 
belong  to  the  lymphatic  system,  being  surrounded  by  a  plexus  of 
lymph.itic  vessels,  with  which  they  communicate  ;  this  arrangement 
is  well  seen  in  the  accompanying  illustration  from  F,  P.  Mall's 
"  Blut-  u.  I.ymphwege  im  Dilnndarm  dcs  Hundca."  Leipzig.  1887. 
The  solitary  glands  are  found  throughout  the  whole  length  of  the 
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smalt  intestine,  while  Pcycr's  patches  arc  more  numerous  and  larger 
in  lli«  lower  part  oftlie  ileum,  but  maybe  found  even  in  the  jejunum; 
tlicy  arc  oblong  or  quadrilateral  in  outline,  and  consist  of  a  number 
of  lymph  follicles  grouped  and  held  together  by  adenoid  tissue ; 
they  arc  always  found  at  that  part  of  the  intestine  which  is  furtlicst 
from  the  mesenteric  attachment — that  is,  the  distal  border  of  the 
gut  They  are  seen  as  projections  pushing  up  the  mucous  mem- 
brane, and  arc  covered  with  villi,  excepting  at  the  apical  points. 

The  bloott  supply  a/  the  small  intestinf,  excepting  part  of  the  duo- 
denum, is  derived  from  the  superior  mesenteric  artery,  which  comes 
ofTfrom  the  abdominal  aorta  just  below  the  celiac  axis,  and  passes 
downward  and  toward  the  right  in  a  curved  line,  with  the  convexity 
to  the  right. 

From  the  convex  side  tar^e  branches  are  given  off, — vasa  intes- 
tini  tenuis. — which  pass  forward  between  the  layers  of  the  mesen- 
tery and  break  up  into  a  series  of  arterial  arches — from  tlic  di.Mal 
ones,  of  which  the  straight  vessels  arc  given  olT  which  go  to  the  proxi- 
m.il  border  of  the  intestine  and  send  br.mchcs  around  it,  anastomos- 
ing along  the  free  side  of  the  intestine,  that  is,  opposite  to  the  in- 
sertion of  the  mesentery,  the  lateral  anastomosis  between  adja- 
cent bninches  being  slight.  Bnmches  of  these  vcssel-t  pierce  the 
muscular  coat,  supplying  it,  and.  ramifying  through  the  submucosa, 
form  plexuses  around  the  intCNlinal  gUinds  and  send  small  branches 
to  the  villi,  the  distribution  of  which  has  already  been  given  in  tlic 
description  of  the  villi.  The  diiodcnum  is  supplied  by  the  puncrc- 
aticoduodcnalis  superior  from  the  gastroduodcnal,  and  the  pancrc- 
aticodumlenalis  inferior  from  the  superior  mesenteric. 

The  vtins  of  the  smail  inUstine  form  large  plexuses  in  the  sub- 
mucosa, which  collect  blood  from  the  villi  and  glands,  and  piercing 
the  muscular  coat,  form  the  radicles  of  the  superior  mesenteric  vein, 
which,  pa.ssing  upward  alongside  of  the  arter>'.  helps  to  form  the 
portal  vein.  The  arrangement  and  distribution  of  the  arteries  and 
veins  arc  schematically  illustrated  in  accompanying  plate,  from 
Mall's  article  (/.  c). 

The  nerves  arise  from  the  solar  plexus,  and  follow  the  branches  of 
■  tJte  artery  to  the  proximal  bortlcr  of  intestine  ;  piercing  the  outer 
tiaycni  of  the  muscular  coat  they  form  a  scries  of  plexuses  (Aucr- 
rbacb's).  giving  off  branches  which  pierce  the  circular  muscular  layer 
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and  form  a  second  series  of  plexuses  in  the  submucosa  (Mcissner's), 
from  which  in  turn  the  filaments  which  supply  the  mucosa  originate. 

The  laettaU  lying  in  the  villi  pass  to  the  lymphatic  plexuses  in 
the  submucosa ;  from  here  branches  pierce  the  circular  muscular 
coat  and  form  a  second  scries  of  plexuses,  from  which  other  branches 
pierce  the  longitudinal  muscular  layer  and  jiass  between  the  mes- 
enteric layers  to  the  receptacle  of  the  chyle,  communicating  freely 
with  the  mesenteric  glands. 

The  lymphatics  of  the  submucosa  form  a  series  of  plexuses  which 
surround  the  gUnds,  especially  the  solitary  and  Peycr's  patches, 
and  communicate  freely  with  the  lymph-spaces  of  those  bodies. 

The  Duodenum. 

The  duodenum  is  the  first  part  of  the  small  inlestine.  and  is  from 
ten  to  twelve  inches  long,  curved  around  the  head  of  the  pancieas, 
and  divided  into  three  portions.  The  first,  or  ascending,  part  is 
about  two  inches  long  and  passes  upward,  backward,  and  outward 
to  the  under  .'<urrace  of  the  liver  ;  the  second,  or  descending,  part 
passes  downward  in  front  of  the  right  kidney,  to  which  it  is  attached, 
as  far  as  the  third  lumbar  vertebra  ;  the  third,  or  transverse,  portion 
crosses  the  vertebral  column,  passing  slightly  upward  to  terminate 
in  the  jejunum.  Its  caliber  is  larger  and  its  coats  are  thicker  than 
the  other  portions  of  the  small  intestine. 

TIjc  first  part  is  the  most  movable,  and  has  a  peritoneal  invest- 
ment similar  to  that  of  the  stomach. 

Tlic  second  part  closely  encircles  the  head  of  the  pancreas,  to 
which  it  is  firmly  attached.  This  part  receives  the  pancreatic  and 
common  bile-ducts. 

The  third  portion,  pa.tsing  across  the  vertebral  column  in  front 
of  the  vena  cava  and  aorta,  is  fixed  by  the  superior  mesenteric 
artery  and  jiortal  vein  (see  illustration  of  relation  of  duodenum  to 
pancreas  and  superior  mesenteric  artery). 

The  terminal  portion  of  the  duodenum,  sometimes  described  as 
the  fourth  part,  projects  to  the  left  of  the  mesenteric  vessels,  and  is 
held  by  a  ligament  containing  some  muscular  tissue  derived  from 
the  left  crus  of  the  diaphragm  ;  this  part  has  a  peritoneal  investment 
similar  to  that  of  the  jejunum. 

The  second  and  third  portions  of  the  duodenum  are  the  most 


Plate  III. 

From   F.   P.  Mall,  "  Die  Blut-  und  Lymphwege  im  Dflnndarm  des  Hundes."     (Dm 

XIV.  Bandes  der  ^'Abhaiidlungen  dtr  mathematisch'physischen  ClasK 

der  KQnigL  Slclisischen  Gesellschafl  der  Wissenscharttn.") 

Fig.  I. — General  View  of  the  Vascular  Branches  Going  in  and  out  of 
Heller's  Plexus.  Arteries,  red ;  capillaries,  colorless — outlined  in 
black  lines;  veins,  blue. 

Fig.  2. — General  View  of  the  Course  and  Distribution  of  the  Blood- 
vessels in  the  Entire  Intestine,  imitating,  as  far  as  possible,  actual 
conditions  as  they  are  found  in  the  very  much  distended  intestine. 
The  venous  dilations  are  not  included.  The  mucosa  is  white,  the 
muscularis  mucosje,  dark  yellow  ;  the  submucosa,  gray  ;  the  circular 
muscular  fiber,  pink ;  the  longitudinal  muscular  fiber,  light  yellow. 
The  arteries  are  cinnabar  red ;  the  veins,  Berlin  blue.  Where  the 
mucosa  has  been  cut  out  at  s,  s',  and  s",  the  course  and  distribution 
of  the  shorter  vessels  are  visible  in  the  submucosa.  These  are  on 
the  inner  side  of  the  submucosa.  The  outer  side  of  the  submucosa 
is  visible  where  the  muscular  layer  has  been  cut  away,  and  here  we 
see  the  course  and  distribution  of  the  longer  and  recurrent  vessels. 
The  artery  is  drawn  in  as  being  external  to  the  vein,  which  is  the 
reverse  of  the  true  anatomical  relation,  but  has  been  done  for  the 
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6xcd  portions  of  the  intestine ;  this  fixation  renders  tlie  upper  p;irt 
of  the  intestine  liable  to  rupture  from  blowii  upon  the  abdomen 
when  the  intestine  is  distended  ;  also  to  compression  from  neo- 
plasms, floating  kidney,  etc..  because  it  can  not  escape  the  com- 
pressing body,  owing  to  its  fixation. 

Owing  to  the  relation  of  the  first  portions  of  the  duodenum  to 
the  gall-bladder  and  colon,  it  is  easy  to  understand  how  adJiesions 
and  subsequent  fistulous  openings  may  occur,  .lUowing  the  passage 


flanerf. 


fli  gall-stones  into  the  upper  part  or  fistulous  openings  between  the 
colon  and  the  .second  part. 

The  duodenum  may  be  obstructed  by  tumors  or  cysts. 

In  a  ca.se  in  the  wards  of  the  hospital  of  the  University  of  Mary- 
land in  1899,  partial  obstruction  of  the  duodenum  causing  repeated 
attacks  of  vomiting  of  large  quanlities  of  bile,  the  obstruction  was 
caused  by  enlargement  of  mesenteric  glands  near  the  root  of  the 
Mipcrior  mtsenteric  artery  ;  this  case  was  i»ermanetitly  relieved  by 
operation. 
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Allen  •  mentions  two  cases  of  aneurysm  of  the  superior  mesen- 
teric artery  reported  by  J.  A.  Wilson  f  in  which  presnurc  of  the 
aneurysmal  sac  h^d  interfered  with  the  flow  of  bile  and  induced 
jaundice,  and  one  by  (lairdner.  |  in  which  an  aneurysm  of  the 
superior  mesenteric  artery  had  burst  into  the  duodenum,  causing 
repcited  attacks  of  hcniatcmesis. 

The  Jejunum  and  the  Ileum. 

The  jejunum  and  the  ileum  together  comprise  nearly  the  whole 
length  tif  the  small  intestine,  for  they  extend  from  the  termination  of 
the  duodenum  at  the  left  side  of  the  second  lumbar  vertebra,  and 
terminate  at  the  ileocecal  valve.  The  general  direction,  correspond- 
ing to  that  of  the  direction  of  the  mesenterj-,  is  from  above  downward 
and  to  the  right.  While  the  division  of  this  portion  of  the  intestine 
into  two  parts  is  rather  arbitrary,  yet  there  arc  differences  which 
serve  to  distinguish  the  upper  from  the  lower  part  of  the  canal.  The 
jejunum  makes  up  about  the  upper  two-lifths,  and  all  its  coats  nre 
thicker  than  those  of  the  ileum,  and  its  mucous  membrane  is 
arranged  in  valvuhc  conniveiites,  which  dt.'«ap]>car  in  the  ileum.  The 
lower  three-fifths — the  ileum — is  much  thinner  than  the  jqunal  part. 
The  jfjunoileum  is  arranged  in  a  scries  of  coils  which  arc  suspended 
from  the  vertebral  column  by  the  layers  of  the  peritoneum,  which 
form  the  mesentery,  which  pa.s9cs  to  the  proximal  or  attached 
border  of  the  intestine,  and  around  it  to  the  proximal  border  again, 
and  hack  to  the  vertebral  column,  forming  in  this  way  a  sling, 
between  the  two  layers  of  which  all  the  vessels  and  structures  pass 
v^hich  go  through  and  come  from  the  intestines. 

The  mesentery,  spread  out,  is  fan-shajied,  with  the  intestine  folded 
along  the  outer  edge.  Tlie  coils  of  the  small  intestine  arc  in  close 
apposition,  with  the  parallel  mesenteric  planes  of  adjacent  coils,  those 
of  the  jejunum  being  for  the  most  part  nearly  horizontal,  while  the 
lower  coils  of  the  ileum  arc  an-anged  near!)'  peipeiidicularly. 

The  arrangement  of  these  coils  and  their  position  in  the  abdom- 
inal cavity  are  not  matters  of  chance,  but  they  bear  a  fixed  and 
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definite  relation  to  one  another  and  to  the  surrounding  parts,  as  is 
shown  by  the  investigations  of  F.  P.  Mall,  who  has  examined  a 
great  many  bodies  with  reference  to  tliat  point.  These  coils  or 
intestines  move  freely  upon  one  another,  and.  owing  to  the  pecu- 
liarity of  the  mesenteric  attachment,  each  coil  1i;li  quite  a  wide 
range  of  movement. 

The  jejunum  occupies  principally  the  lefl  hiniliar  and  umbilical 
regions,  and  the  ileum  the  umbilical  and  hypogastric  districts, 
coils  of  the  ileum  also  being  found  in  the  pelvis.  The  ileum  ter- 
minates at  the  ileocecal  valve,  where  it  joins  the  large  intestine. 

The  ileocecal  valve  is  a  slit-like  opening  in  the  side  of  the  cecum, 
presenting  t«-o  folds  or  lips,  which  arc  formed  by  the  projection 
into  t)ic  large  intestine  of  the  mucous,  submucou.t,  iind  circular 
muscular  coats  of  the  smalt  intestine.  The  direction  is  tran3vcr.sc 
to  the  long  axis  of  ihe  Inrge  intt-stiiie.  The  apposing  surfiiccs  of 
the  ileocecal  valve  arc  covered  with  the  villi,  while  the  surfaces 
which  belong  to  the  lan^e  intestine  are  devoid  of  them.  This 
valve  prevents  the  contcnu  of  the  laigc  intestine  fi-om  p.issing 
backward  into  the  ileum.  It  is  -sufiicient  against  solids,  excepting 
in  case  of  trauma  and  simultaneous  distention  of  the  cecum  and 
ileum,  when  it  sometimes  allows  the  passage  of  liquids,  and  alway.°( 
of  gase:«.  so  th^it  under  these  unusual  conditions  the  whole  intestinal 
tract  may  be  inflated  with  gas  through  the  rectum,  a  fact  which  has 
been  taken  advantage  of  in  cases  of  suspected  invagination  (see 
chapter  on  Treatment  of  Invagination). 


THE  LARGE  INTESTINE. 

The  large  intestine  consists  of  tlie  cecum  and  vermlfonn  appen- 
dix, the  ascending,  transverse,  and  descending  colon,  sigmoid 
colon,  or  sigmoid  flexure  of  the  colon,  and  Uic  rectum. 

The  large  intestine  diflers  in  structure  and  shape  somewhat  from 
the  small  intestine — instead  of  being  smoothly  cylindrical  or  cir- 
cular it  is  sacculated  or  arranged  in  a  scries  of  pouches,  due  to 
the  peculiar  arrangement  of  the  external  longitudinal  muscuhir 
coat,  which,  instead  of  being  evenly  distributed  over  the  surface  of 
the  intestine,  as  is  the  case  with  the  small  intestine,  is  arranged  in 
three  longitudinal  band.t — the  txnis  coli — which  are  equidistant 
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from  one  another — one  on  tile  anterior,  one  posterior,  and  a  third 
one  on  the  internal  border.  These  muscular  bands  are  shorter 
than  the  other  coats  of  t]ie  intestine,  and  in  this  way  the  peculiar 
puckering  or  sacculation  of  the  large  intestine  is  produced,  as  is 
easily  prtived  by  dissecting  olT  the  taenia?  colj.  or  longitudinal 
bands,  when  it  will  be  found  that  the  large  intestine  will  be- 
come circular  when  inflated.  The  taenia  coli,  or  longitudinal 
bands,  form  an  absolutely  distinctive  mark  by  which  the  large 
intestine  cm  be  dislioguislied  from  .'iny  other  portion  of  the  intes- 
tinal canal.  The  mucous  membrane  of  the  large  intesthie  is 
smooth,  and  its  glands  consist  of  the  simple  follicles,  or  tubular 
glands,  and  the  solitary  glands,  which  are  scattered  over  it,  the 
l^itlcr  l)cing  larger  than  those  in  the  small  intestine,  but  similar  in 
structure. 

The  sacculation  of  the  large  intestine  gives  the  appearance  of  a 
number  of  valves  on  looking  at  the  interior;  these  projections 
are  not  to  be  confounded  with  the  valvules  conniventes  of  tlie 
small  intestine,  as  tlie  valvulx  conniventes  of  the  small  intestine 
arc  foldings  of  the  mucous  membrane  alone,  while  the  valve-like 
jirojections  of  the  large  intestine  involve  all  its  coats  excqrting  the 
longitudinal  muscular,  and  their  purpose  is  not  to  afford  a  larger 
surface  of  absorption,  but  to  act  as  a  support  and  resistance  to  the 
too  rapid  passage  of  the  intestinal  contents. 

The  large  intestine  receives  its  biood  supply  from  the  superior 
and  inferior  mesenteric  artery.  The  superior  mesenteric,  supplying 
the  cecum  and  ascending  colon  through  the  ileocolic  and  colica 
de>ctra,  and  the  transverse  colon  through  the  colica  media,  the  de- 
.scending  colon  being  supplied  by  the  colica  sinistra  of  the  inferior 
mesenteries,  and  the  sigmoid  flexure  by  the  sigmoid  branch  of  the 
same  vessel.  The  veins  of  same  names  as  .iilcrics  empty  into  the 
portal  system.  The  vascular  supply  of  the  colon  is  well  depicted  in 
the  accompanying  illustration  from  fJcaver's  "Surgical  Anatomy." 

The  colon  derives  its  nerve  supply  from  the  synipatlietic  system. 

The  Cecum. 

Tlie  cecum  is  the  beginning  of  the  large  intestine  :  as  its  name 
implies,  it  is  a  blind  ]K>uch.  It  is  about  two  and  one-half  to  three 
inches  in  length,  and  extends  downward  from  the  point  of  entrance 


Plate  IV. 

From  F.    P.  Mall,  "Die  Blu(.  und   Lymphnege  im  DUnndarm  de?  Ifundes."      (Des 

XIV.  Bandes  der  "  Ahhandlungen   der  malhemalisch-pliysischen  Classe 

der  Kdnigl-  SSchsischen  Gesellschufi  der  Wissenstlmflen.") 

Fig.  I. — Diagrammatic  Representation  of  the  Coats  of  the  Lymph- 
vessels  in  the  Intestinal  Mucosa.  Adjoining  one  fully  extended 
villus  there  are  several  shorter  ones  showing  the  central  cavity  and 
the  spiral  tubule  in  the  terminal  end.  From  the  network  beneath 
the  villi  lymph-vessels  are  seen  descending  in  a  straight  line,  which 
form  the  lymph  network  of  the  mucosa  at  the  base  of  the  crypts  of 
Lieberkuhn.  From  there  they  either  extend  over  the  accumulation 
of  the  lymph-folHcles  or  immediately  into  the  submucosa.  The 
muscular  tunic  ceases  in  front  of  the  follicle. 

Fig.  2. — General  View  of  the  Lymph -ves.sels  in  the  Intestinal  Walls. 
On  the  transverse  section  the  mucosa  is  white ;  the  muscularis 
mucosa,  blue;  the  submucosa,  pink;  the  circular  muscular  fiber, 
j'ellowish  red  ;  the  longitudinal  muscularis,  yellow.  The  difference 
in  the  formation  of  the  lymphatic  network  in  the  presence  or  absence 
of  lymph-foilicles  is  noticeable. 
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oT  At  ileum  ;  it  varies  ver)-  mucli  in  sli;t{ic  and  size  anti  also  in  its 
peritoneal  investment,  somLtinies  being  simply  covered  or  held  down 
by  a  layer  of  peritoneum,  and  at  other  times  having  a  distinct 
mcsocccum.  which  admits  of  a  considerable  range  of  movement, 
tometimes  even  allowing  it  to  be  pulled  over  almost  to  the  lefl 
iliac  fossa.  Usually  the  cecum  is  found  in  the  right  iliac  fossa,  but 
may  be  found  higher  up  on  the  right  side,  even  in  contact  with  the 
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under  surface  of  the  liver,  or  occasionally,  according  to  the  length 
of  its  mesenteric  attachment,  may  hang  down  into  the  pelvic 
cavity. 

The  Vermiform  Appendix. 

Attached  to  the  lower  end  of  the  cecum  is  a  tubular  prolonga- 
tion, the  vermiform  appendix,  the  walls  of  which  are  similar  in 
structure  to  these  intattincs,  its  lumen  being  continuous  with 
that  of  the  cecum  and  colon.     In  length  the  apjiendix  varies  from 
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two  and  one-half  to  six  inches,  though  even  longer  ones  than  this 
h;ive  been  observed.  Iw  position  varies  in  accordance  with  tiic 
position  assumed  and  attachments  formed  by  the  cecum  in  the 
development  and  transposition  of  lliis  portion  of  the  intestinal 
canal  in  fetal  life.  Usually  it  is  found  in  one  of  two  positions — 
either  turned  upward  or  outward  around  the  outer  border  of  the 
cecum,  or  hanging  down  into  the  pelvis  across  the  iliac  vessels, 
Sonielimes  it  may  turn  upu-ard  behind  the  ileum  and  along  tlie 
inner  side  of  the  cecum,  being  in  tliis  case  retroperitoneal.  This 
position  13  shown  well  in  the  illustration  (Fig.  3).  which  was  drawn 
from  a  dissection. 

The  peritoneal  investment  of  the  cecum  varies  from  a  complete 
investment  to  an  almost  complete  absence,  as  in  the  case  previously 
mentioned.  Usually  it  ha.s  a  comjilete  investment  of  peritoneum 
with  a  more  or  less  complete  mcsocecum. 

The  Ascending  Colon. 

Tlic  ascending  colun  passes  upward  from  the  cecum  in  the  right 
lumbar  region,  in  front  of  and  in  relation  with  the  right  kidney 
and  descending  portion  of  the  duodenum,  to  the  under  surface  of 
tlic  riglit  lobe  of  the  liver.  Here  it  makes  a  shaqj  bend  to  the  left. 
— the  hepatic  flexure, — to  become  the  transverse  colon.  The  as- 
cending colon  varies  very  much  in  ils  }>cri[oncal  inve.stnient.  being 
ficquently  covered  only  on  ils  anterior  surface,  and  wc  have  all 
<Iegree.t  of  metenlcric  attachment  from  this  condition  up  to  the 
formation  of  a  complete  mesocolon. 

The  Transverse  Colon. 

The  tninsverse  part  of  the  colon  usu.illy  crosses  the  umbilical 
region  from  right  to  left,  slightly  upward,  and  after  it  passes  the 
front  of  the  vertebral  column,  backward  to  tiie  spleen,  where  it 
makes  a  sliarp  turn  downward — the  splenic  flexure.  The  perito- 
neal investment  of  the  Iran.sverse  colon  is  complete,  and  is  held  in 
position  by  the  transverse  mesocolon.  From  the  border  of  the 
transverse  colon  we  have,  hanging  downward,  a  large  fold  of  peri- 
toneum,— the  grtat  oitiftttum. — which  may  be  spread  out  evenly 
over  the  front  of  the  intestine,  or  rolled  up  along  the  transverse 
colon  toward  (he  splenic  end. 
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Dislocations  and  Abnormalities  of  Position. — The  transverse 
colon  is  subject  to  very  many  variations  in  position,  and  may  cross 
the  abdominal  cavity  at  any  point  between  tlie  epigastric  region  and 
tlic  pclvi* — sometimes  turning  downward  from  the  hepatic  flexure, 
passing  all  the  way  to  the  pelvis,  across  the  pelvis,  anti  up  on  the 
led  side  to  the  splenic  flexure,  fomiing  the  so-called  M -shaped 
colon :  sometimes,  as  in  a  case  examined  by  the  writer  quite 
recently,  it  passeit  from  the  hqiatic  flexure  downward  to  the  brim 
of  the  pelvis,  from  there  upu'iird  and  to  the  left,  diagonally  across 
the  nbdomiriai  cavity  to  the  splenic  flexure,  the  first  descending 

limb   being   very   close   to   the    ascending    colon,    thus:      f\/| 

Between  the  normal  and  these  extreme  conditions  we  have  many 
varieties  which  arc  different  in  degree  rather  than  diflcrent  in  kind. 
These  Ciises  arc  not  always  case^t  of  acquired  eiiteroptosis  due  to 
pathological  conditions,  but  arc  congenital  (sec  chapter  on  Entero- 
I>tosis  and  ColopIo»i$). 

The  Splenic  Flexure. 

The  splenic  flexure  is  slightly  higher  and  more  deeply  seated 
than  tlic  hepatic.  From  the  splenic  flexure  the  descending  colon 
josses  down  through  the  left  lumbar  region,  lying  in  front  of,  or  to 
Ihc  outer  side  of,  the  left  kidney.  It  is  more  deeply  sealed  than 
tl»e  aitcending  colon,  and  is  subject  to  the  same  variations  in  its 
peritoneal  invcstmcnL 

It  terminates  in  the  sigmoid  colon  at  about  the  crest  of  the  ilium, 
wlwrc  the  sigmoid  flexure  begins. 


The  Sigmoid  Flexure. 

The  sigmoid  flexure  is  the  lower  portion  of  the  colon,  and  its 
limits  arc  usually  given  as  from  the  crest  of  the  ilium  to  the  sacro- 
iliac articulation.  Id  point  of  fact,  the  greater  portion  of  the  sig- 
moid flexure  is  normally  to  be  found  in  tlie  jKrlvis,  the  upper  arm 
only  of  tlic  S.  so  to  speak,  being  found  in  the  iliac  fossa.  The 
acrompanjing  illustration,  made  from  an  original  dissection  afler 
careful  examination  of  many  bodies  with  reference  to  the  piwilion 
of  the  sigmoid  flexure,  represents  what  is  probably  the  normal 
airangemciit.     This   projection  of  the   sigmoid  flexure   into   the 
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pelvic  cavity  ■.->  to  be  remembered  as  a  possible  cause  of  obstruction 
of  the  recttmi,  especially  wlien  the  sigmoicj  cunt:iiiis  large  quantiti<.-s 
of  feces,  which  would  have  a  tendency  to  produce  a  distinct  angu- 
lation at  tlie  point  where  the  si)Tmoid  and  rectum  join  ;  or,  if  the 
sigmoid  possesses  an  extra  loop  or  twist,  as  emphaiiized  byCursch- 
H      matin  (see  chapter  on  Enleroptosis).     The  sigmoid  flexure  has  a 


Fig.  4-'-Asc»!ii>i.v(i  ANO  DuCHMmiu  Cotow,  Sir.Moio  FLitxr.'tm.—fFnm  ditmlian  in  . 

very  distinct  and  large  mesentery, — mcsocccum.  mcsosigmoid. — 
whicli  iulniit--<  of  a  considerable  range  of  movement  of  this  part  of 
the  intestine, 

• 

Anatomical  Aspect  of  Obstructions. 

There  are  many  conditions  which  interfere  with  the  proper  action 
of  the  intestines:  for  instance,  changes  \n  position,  ob:<tructions 
due  to  causes  alTecting  the  intestine  indqjcndently  of  any  extraneous 
eircumstatices — intrinsic,  in  other  words  ;  ol is  1  ructions  by  bands 
and  adhesions,  and  incarcerations  in  some  of  the  natural  openings 
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of  the  abdominal  cavit}',  dtic  to  vitli<;r  accidental  or  congenital  con- 
ditions (sec  chapter  on  Intestinal  Obstruction).  Invagination  is 
caused  by  irregular  contraction  of  the  circular  muscular  coat ;  this 
condition  is  said  to  be  found  often  in  people  who  die  a  sudden  or 
violent  death.  Tltc  acc<>ni|ninyiiig  ilhistration  wiis  drawn  from  a 
specimen  taken  from  the  body  of  a  negro  man  who  was  frozen  to 
death  during  alcoholic  stupor.  In  thin  cast-  there  wctc  four  invagi- 
nations, in  every  case  the  upper  segment  being  pushed  into  the 
lower.  The  jiathogenesis  of  invagination  and  its  occurrence  in  cases 
of  severe  intestinal  colic  and  spontaneous  resolution  are  discussed  in 
a  separate  chapter.     When  this  condition  occurii  during  life,  tlie 
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FIG.  3.— iKmtaR  or  IxvuiuiArvo  Ilbvm. 

constriction  of  the  intestine  and  the  interference  with  the  blood 
supply  leati  to  rapid  tkath  of  theconittricted  portion,  Spontaneous 
recoveries  have  occurred,  the  apposing  peritoneal  surfaces  becom- 
ing adherent  and  the  eon»trictcd  portion  of  the  intestine  sloughing 
otT  and  passing  into  the  canal ;  in  other  words,  a  spontaneous 
resection.  Volvulus  is  a  twisting  of  a  coil  of  intestine  upon  itself 
in  such  a  way  as  to  cut  off"  its  blood  supply.  Its  pathogenesis  is 
given  in  a  ."icparate  chapter. 

Obstructions  Due  to  Bands  or  Adhesions. — .\sidc  from  the 
incarceration  of  the  intestine   in   any  one  of  the  openings  which 
exist  normally  in  the  abdominal  walls,  the  intestine  may  be  ob- 
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■  structcd  by  adventitious  bands  or  adhesions  due  to  inflammalor)' 
H  processes.  The  great  omentum  may  bectmic  adherent  at  some 
H  point. — occasionally  the  uterus, — and  in  this  way  form  a  band 
H  around  wiiich  a  coil  of  small  intestine  may  become  strangulated. 
I  There  may  be  a  slit  in  the  great  omentum  through  which  a  coil  of 
I  small  intestine  may  protrude  and  become  strangulated,  the  margins 

■  of  the  opening  acting  as  the  constricting  band.  Pcrliaps  tlie  most 
prolific  c;iusc  of  interference  with  the  permeability  of  the  intestine  is 
the  persistence  or  failure  to  develop  of  some  of  the  fetal  remains — as, 
for  instance,  a  condition  which  is  fret|uently  seen  in  negro  children, 
where  there  is  incomplete  closure  of  the  umbilicu.s,  allowing  of 
the  protrusion  of  one  or  more  coils  of  intestine.  This  condition 
varies  in  degree  from  the  smallest  opening  of  the  umbilicus  to  a 
complete  separation  of  the  recti  muscles.  It  i-i  not  necessary 
to  go  into  all  the  various  forms  of  hernia  or  protrusion  of  the 
intestine  through  some  opening,  natural  or  accidental,  but  wc  will 
mention  the  fact  that  a  coil  of  intestine  has  been  known  to  pass 
through  the  foramen  of  Winslow,  firming  a  complete  and  fatal 
obstruction.  Many  cases  of  obstruction  are  due  to  persistence  of 
the  omphalomesenteric  duct  or  the  omphalomesenteric  vessels.  In 
order  to  understand  the  proi^r  significance  of  these  structures,  we 
mu-st  recollect  that  in  the  weeks  of  fetal  life  there  is  a  duct  of 
communication  between  the  vitelline  sac  and  the  intestinal  tube, 
which  duct  should,  under  normal  development,  become  completely 
obliterated,  but  which  in  some  cases  remains  as  a  finger-like  pro- 
jection from  the  convex  surface  of  the  ileum  at  a  greater  or  less 
distance  from  the  cecum.  This  diverticulum  or  projection  commu- 
nicates with  the  intestine,  and  is  lined  with  raucous  membrane 
which  is  covered  with  villi.  It  may  hang  free  in  the  abdominal 
cavity,  or  may  be  attached  to  the  umbilicus.  It  is  called  Meckel's 
diveniculum.  In  length  it  varies  from  2  J^  to  6  inches,  and  may  be 
cylindrical  in  shape  or  expanded  at  its  extremity  into  a  cavity  with 
fluid  contents.  Its  distance  from  the  cecum  varies  from  i  to  6  feet — 
usually  about  from  2  "4  to  3  feet.  While  Meckel's  diverticulum 
may  give  no  trouble,  yet  a  considerable  number  of  cases  are  on 
record  in  which  it  has  acted  as  the  constricting  band  and  caused  a 
fatil  obstruction.  In  one  case  which  occurred  in  the  hospital  of  the 
University  of  Maryland  a  Meckel  diverticulum  nearly  6  inches  in 
length  wa.t  found  attached  to  the  umbilicus,  and  having  its  distal  end 
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expanded  into  a  Urge  bulbous  sac,  containing  a  considerable  quan- 
tiiy  of  fluid.  There  were  icvcml  coiis  of  intestine  iMisted  around  tlic 
diverticulum,  both  intestine  and  diverticulum  being  strangulated. 

The  omphalomesenteric  vessels  sometimes  ri;main  as  fibrous 
cords  attached  to  the  umbilicus  or  to  some  other  point,  and  act  as 
conxtricting  band's. 

The  remains  of  tljc  hypogastric  artery  may  sometimes  be  a  factor 
in  the  condition  of  obstruction  or  strangulation.  Occasionally  this 
artery,  instead  of  lying  close  to  the  abdominal  walls,  runs  upward 
to  the  umbilicus  at  some  distance  from  the  abdominal  w;ill.  having 
a  distinct  mcscntcr>%  which  in  this  way  forms  a  pouch  on  each  side 
which  might  verj-  well  ser\'e  to  guide  the  intestine  to  the  inguinal  or 
femoral  ring ;  or,  possibly,  by  stretching  of  its  mcsentcrj",  form  a 
pouch  in  which  coils  of  intestines  may  become  incarcerated. 

Malpositions  of  the  intestines  are  sometimes  observed — as,  for 
instance,  in  the  case  of  complete  transposition  of  the  viscera,  or 
due  to  some  congenital  defect  in  the  development  of  the  abdominal 
wall,  as  has  already  been  mentioned :  for  iivtbince,  the  failure  to  clo.se 
at  the  umbilical  point  or  median  line  of  the  belly,  and  occasionally 
the  incomplete  development  of  the  diaphragm.* 

There  are  no  true  diverticula  from  the  large  intestine.  False 
c&verticula  arc  sometimes  observed,  which  arc  usually  dilatintis  and 
extertsions  of  one  of  the  natural  sacculations  of  the  intestine  (sec 
chapter  on  Diwrticula,  etc.). 

The  large  intestine  is  more  prone  to  incomplete  development 
than  the  small,  not  infrequently  terminating  in  a  blind  sac.  Allen  f 
{/.  c.)  mentions  a  case,  reported  by  Billard,  in  which  the  duodenum 
ended  in  a  culdesac  with  fluid  contents,  and  the  small  intestines 
beyond,  barely  admitted  of  the  passage  of  a  female  catheter. 


■  Dr.  S.  P.  Laiane,  while  lupctinlendcnt  of  the  l.ytnK-in  lloiplifti  of  ihe  Univcnity 
•f  MnyUnl.  ♦em  mr  for  n«intn«linn  the  (xxl*  of  an  infmit  whirli  hml  tliril  ii|)|amitl)r 
fntn  apnpA  almoM  iniin«lia(f ky  afifr  birth.  Tlie  diuniiuticMi  ihowed  A  ci^ngrnilAl  dHi- 
oency  in  ibc  left  Irallrt  of  llic  iliii[ihn|;ni.  The  iliiniach  aiid  ne«iljr  «11  i>(  ihe  mull 
inleitian  urrn  in  the  tell  ihnncic  caTrljr,  ptiihtng  the  heul  otet  lo  the  tight  tiile,  and 
cnnp*cBta2  the  lan|[t  to  inch  an  eiieni  u  (o  coiue  death.  Far  *  full  Kcouni  *T)d  d«- 
•Cliplien  ot  itte  uiBjihaloinrwiitrrir  irmaint  Ihc  nailer  U  teferrrnl  to  the  adiRlnble  utlde 
«f  FUt,  (Minted  ill  (he  "Anericui  Jmitnsl  of  Medical  Sciencei,"  Ja\f,  1884.  in  which 
:  Rcocdad  aum  Intlancet  of  nilaiion*  in  develiipmcnt  and  redupllcalloa  of  pottlon* 
<d  Ibe  inleuiii*  ami  (he  prrvitenl  renMunt  of  (be  nmiihaliimnrnlrTir  Rtiuclocni. 
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CHAPTER  11. 

PHYSIOLOGY  OF  THE  INTESTINES. 

TAe  Chemieai  Pro(tists  Oeturriitg  in  Ikt  Intesrinal  Catiai. — Tkt  A<ii»H 
of  the  Succttt  Entericus,  Paacreatie  Juiee,  and  Bile. 

Tlie  protcidt,  fats,  and  carbohydrates  which  are  propelled  from 
the  stomach  into  the  duodenum  are  there  digested  by  means  of  the 
paiicrcalic  juice,  the  bile,  and  the  secretioji  of  the  inlands  of  IJebcr- 
kiJhn,  generally  called  the  "succus  entericus."  We  have  already 
given  the  gross  oiitiines  of  the  physiology  of  the  intestinal  secretion 
in  the  volume  on  "  Diseases  of  the  Stomach,"  and  we  will  now 
limit  ourselves  to  a  more  specific  statement  of  proteolysis,  atnylol- 
ysis  and  adipolysis,  and  the  action  of  the  juices  referred  to,  both 
considered  singly  as  well  as  all  togctlier. 

THE  ALKALINE  SUCCUS  ENTERICUS, 
This  intestinal  secretion  is  the  product  of  the  numerous  tubular 
glands  of  Lieberkuhn  occurring  in  the  small  and  tlte  lar^c  intes- 
tines. The  secretion  of  Lieberkiihn's  glands  in  the  beginning  por- 
tion of  the  duodenum  begins  con.sidcrabty  earlier  than  the  entrance 
of  the  gastric  chyme  into  this  portion  of  the  gut.  Since  the  afflux 
of  bile  and  piincreatic  juice  bcgin.>i  at  once  upon  the  ingestion  of 
food  into  the  stomach  and  as  soon  as  these  juices  enter  the  duo- 
denum, they  stimulate  the  glands  of  Uebcrkiilin  mechanically  and 
chemically,  and  cause  them  to  secrete. 

Demant's  observations  on  a  patient  with  an  artificial  anus  as  a 
result  of  a  herniotomy  arc  of  importance  in  throwing  light  upon  the 
physiology  of  the  secretion  of  [  Jcbcrkiihn's  glands.  He  found  that 
the  glands  in  the  lower  part  of  the  ileum  secreted  very  little  or  no 
juice  when  the  stomach  and  upper  part  of  the  intestine  were  empty, 
but  soon  after  meals  this  secretion  invariably  became  considerably 
augmented.  He  was  enabled  to  collect  from  twenty  to  thirty  cubic 
centimeters  of  pure  intestinal  juice  without  touching  the  mucosa  in 
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any  way^  this  juice  was  of  alkaline  reaction,  and  upon  addition  of 
acids  a  brisk  cflcn'csccncc  resulted.  In  aniiiiaU  that  were  oper- 
ated on  according  to  the  method  of  Thiry-Vcila,  it  was  found  thai 
Ucbcrkuhn's  glands  secrete  but  v«i>-  small  quantities  of  juice  when 
the)'  are  not  stimulated,  but  that  the  .iccrction  becomes  more  abund- 
ant by  electrical,  chemical,  and  mechanical  stimulation  (Qumckc  and 
MasloflT). 

It  is  not  necessary  for  food  to  toucli  the  intestinal  mucosa 
directly  in  order  to  cause  a  secretion  of  this  juice,  but  the  glands 
of  Licbcrkiihn  in  the  lower  portions  of  the  ileum  are  reficxly  set 
into  operation  by  mechanical  and  chemical  stimulation  of  the 
mucosa  of  the  stomach  and  duodenum,  so  that  the  chyme  already 
meels  with  an  alkaline  intestinal  juit:e  when  it  arrives  in  the  lower 
portion  of  the  intestines.  This  secretion  reaches  its  highest  point 
during  the  actual  intestinal  digestion,  because  the  rapidly  coilsccu- 
live  and  cnci^ctic  contractions  of  the  musculature  constantly  bring 
new  parts  oftlie  chyme  in  contact  with  the  mucosa  and  the  ghintLs. 
thus  causing  frequent  mechanical  and  chemical  stimulations  to  these 
elements,  and  effeiting  a  much  stronger  secretory  activity. 

The  succus  cntcricus  is  a  pale-ycllow,  opalescent  liquid  of  a 
strongly  alkaline  reaction,  due  to  from  0.55  per  cent,  to  0.5  per 
cent  sodium  carbonate,  and  effervescing  strongly  on  the  addition  of 
L^cids.  In  addition  to  other  organic  substances  it  contains  albumin 
nd  mudit.  Later  on  we  will  give  the  evidence  for  assuming  that 
the  percentage  of  sodium  cirbonate  in  this  juice  and  its  consequent 
alkaline  reaction  varies  with  the  acidity  of  the  gastric  juice. 
Concerning  the  origin,  compo^sition.  and  digestive  action  of  the 
succL  ^ntericus  we  arc  confronted  with  contradictory  statements. 
While  most  observer!  accept  it  as  a  characteristic  secretion  of  the 
glands  of  Lieberkiihn  and  claim  to  have  found  certain  ferments  tn 
it.  Hoppc-Scyler  denies  that  conclusive  proof  of  the  origin  of  this 
juice  from  the  glands  of  Lieberkiihn  has  been  furnished.  The 
following  fermenus  have  been  claimed  to  exist  in  the  succus  enteri- 
cus: 

I,  According  to  Leube.  Kolliker.  Schiff.  Thir>'.  and  Masloff.  a 
peptonizing  ferment  occurs  in  it  which  dissolves  fibrins  slowly  and 
c^g-albumen  vcrj-  slowly  ;  it  produces  the  Kolution  of  gelatin,  and. 
according  to  Eichhorst,  also  prevents  gelatin  from  solidifying. 
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2.  According  to  Lcubc,  Dcmant,  and  Grunert,  a  second  un- 
formed femiciU  i»  contained  in  it  wliicii  transforms  cane-sugar, 
lactose,  and  maltose  into  glucosids;  it  would  thus  apparently 
supplement  the  action  of  the  pancreatic  juice. 

3.  Finally,  a  diastntic  ferment  has  been  found  in  the  intestinal 
juice,  but,  according  to  Quincke,  Husch,  Garland,  GrCiiiert,  and 
SchifT,  its  (Ita.slalic  action  is  much  inferior  to  that  of  ptyalin  or  the 
diastatic  ferment  of  the  pancreatic  juice.  As  the  saHva  and  pan- 
creatic juice  have  an  (energetic  aniylolytic  action,  and  as  the  bile  also 
contains  a  weak  dta.static  ferment,  it  is  improbable  that  much  dias- 
tatic  work  is  left  to  be  done  by  the  siiccus  enterictis.  Neither  is  it 
probable  that  the  fibrin -digesting  ferment  of  this  juice  ever  has 
much  work  to  do,  becau.se  fibrin  is  very  rapidly  peptonized  and 
absorbed  in  the  stomach ;  nor  can  it  be  assumed  that  the  sugar- 
inverting  ferment  of  the  succus  entericus  has  an  important  function, 
because  cane-sugar  is  effectively  invcitcd  by  a  ferment  found  in 
Uie  gastric  juice  by  Leube,  and  is  also  readily  absorbed  after  in- 
version. 

As  the  organism  does  not,  as  a  rule,  continue  to  produce  such 
fennents  for  which  it  has  no  use,  the  doubt  of  some  authors  that 
these  ferments  arc  constant  and  unchanging  constituents  of  this  juice 
seems  justified.  The  amylolytic  action  of  ptyalin  and  the  pancre- 
atic juice  ends  in  the  formation  of  maltose  and  very  little  glucose, 
but  the  action  of  the  inverting  ferment  of  the  succus  entericus  goes 
still  further  in  its  production  of  glucose;  it  might  be  added  that, 
according  to  some  authors, — Hourqiiclot,  for  instance, — inversion 
of  maltose  into  de.xtrose  is  efTccled  by  intestinal  bacteria. 

Ucberkuhn's  glands  of  the  large  intestine  do  not  form  any  dias- 
tatic  ferment,  and  in  this  portion  of  the  intestine  such  a  feiment 
would  find  litth:  work  to  do. 

In  stenosis  and  occlusions  of  the  pancreatic  and  common  gall- 
duct  it  is  possible  that  a  portion  of  the  protcolj-tic  and  diastatic  fer- 
ments which  accumulate  in  the  excretory'  bile-  and  pancn::itic  duets 
may  pass  over  into  the  blood,  and  thereafter  be  excreted  in  the 
succu.t  entericus.  In  this  way  a  partial  adjustment  of  the  loss  of 
the  normal  secretions  may  be  effected.  The  salts  of  iron,  of  lithium, 
and  of  the  halogen  elements  and  other  substances,  as  well  as  the 
inorganic  salts  which  are  taken  in  the  food  by  men  and  animals,  are. 


under  certain  conditions,  excreted  af^n  in  the  succiis  cntcricus  after 
alxMirption.  Tliis  lias  been  dcmotiiitratecl  in  [laticiiu  s^ulTenti^  witli 
intestinal  ftstul%- from  whom  the  succusentericus  could  be  collected. 
The  mo^t  important  function  of  the  Jntcstitial  juice  is  carried  on  by 
virtue  of  the  lartje  percentage  of  sodium  carbonate.  It  is  due  to  this 
ikUi  that  the  reaction  of  the  inlcstina]  mucosa  is  alkahite  at  an  e^irly 
stagc  in  di]::estion.  This  reaction  is  maintained  lo  the  end  of  diges- 
tion. During  the  neutralization  of  the  IICI,  which  is  conibiiiifd 
with  albumin,  by  the  sodiuiri  carbonate  of  the  succus  entericus  and 
the  iMuicrealic  juice,  considerable  nascent  CO,  is  hberatcd,  wliich 
facilitates^  digestion  mechanically  by  bre^iking  up  and  forcing  apart 
the  solid  portions  of  the  chyme. 

When  the  total  acidity  of  the  chyme  Increase.*',  which  is  caused 
mainly  by  the  gastric  HCl  and  by  the  small  amounts  of  organic 
acid  formed  during  digestion, — lactic,  acetic,  and  butyric  acids, — 
the  acids  of  the  bile,  and  also  the  acids  normally  ingested  with  the 
food,  then  the  .secretion  of  the  intestinal  juice  becomes  more  abundant. 
This  is  most  likely  due  to  a  chemical  stimulation  of  tlic  glands 
of  LicberkiJhn  (Thir^-and  Quincke).  It  is  hi;lieved  that  the  secretion 
of  alkalis  m  the  intestinal  juice  far  exceeds  in  amount  that  excreted 
in  the  bile  and  tlie  ptmcreatic  juice.  It  i»  probable,  also,  that  the 
alkaline  reaction  of  the  chyme  in  the  lat^e  intestine  is  a  result  of 

I  the  abundant  excretion  of  intestinal  juice  ;  in  the  small  intestine  the 
chyme  remains  acid  even  after  the  addition  of  pancreatic  juice  and 
bile.  During  llie  second  period  of  gastric  digestion,  when  the  gas- 
tric chyme  contains  large  quantities  of  free  HCl,  it  is  assumed  that 
the  chyme  in  the  duodenum  is  di.ttinclly  acid  from  this  cause  ;  but 
during  the  first  stage  of  gastric  digestion,  when  the  I  ICt  is  combined 
witli  proteid,  tlie  acid  ri-action  of  the  duodenum  is  due  to  the  fatty 
adds  liberated  by  splitting  up  the  neutral  fats  by  pancreatic  juice 

.and  bile.  Tliese  fatty  acids  are  partially  saponiHed  by  the  alkalis 
of  the  pancreatic  and  intestinal  juice,  or  are  emulsified  by  these 
secretions  and  absorbed.  Before  the  duodenum  contains  chyme, 
the  reaction  of  its  contents  is  the  same  as  that  of  the  mixed  duo- 
denal juice  (jKincneaiic,  intestinal  juice,  and  bile).  In  forming  a  con- 
ception of  the  nature  of  digestion  in  the  duodenum,  it  must  be  borne 
in  mind  that  tlie  gastric  chyme  in  not  expelled  into  this  pari  of  the 
bowel  all  at  once,  but  gradually  and  in  small  portions,  and  that  these 
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meet  more  or  leas  of  llie  alkslmc  juices  of  Uie  intestines  already 
present ;  the  conditions  for  neutralization  of  tlie  HCI  and  organic 
acids  are  thcrcfoi'c  favorable. 

According  to  Biinf;e,  tile  main  work  of  the  intestinal  juice  con- 
sists of  emulsifying  the  fats  and  fatly  acids  which  become  lii|uid  at 
the  temperature  of  the  body;  this  cmulsilication  can  take  place 
only  in  an  alkahnc  reaction.  During  a  normal,  active  periitlalsis 
tlie-sc  Hqiieliable  fats  and  fatty  acids  of  the  chyme  come  into  frequent 
and  immediate  contact  with  the  alkaline  and  intestinal  mucosa,  so 
that  gradually  a  considerable  portion  becomes  emulsified  by  tJie 
alkaline  succus  entericus.  This  explains  why  the  chyle  vessels  of 
the  small  intestine  contain  cnuil.silicd  fat  even  at  a  time  when  the 
intestinal  chyme  is  distinctly  acid.  It  is  necessary  here  to  distin- 
gui.ih  very  carefully  Ix'tween  the  alkalinity  of  the  mnco-sa  and  the 
alkalinity  of  the  chyme.  The  mucosa  may  be  distinctly  alkaline 
;.nd  the  chyme  distinctly  acid  at  the  same  time. 

It  is  evident,  also,  that  the  saponification  of  the  fatty  acids,  which 
are  formed  hy  the  splilting-up  of  the  neutral  fats  under  the  action 
of  the  pancreatic  juice  and  bile,  as  well  as  the  proteolysis  and 
amylolysis,  by  means  of  the  trypsin  and  amylopsin,  is  very  much 
enhanced  by  frequent  contact  with  the  alkaline  intestinal  mucosa. 


TITK  PANCREATIC  JUICE. 
Conceniing  the  historj-  of  investigations  on  and  chemical  consti- 
tution of  pancreatic  juice,  we  refer  to  chapter  xi,  "Diseases  of 
the  Stomach,"  pages  57  to  6a  Tlic  secretion  of  pancreatic  juice, 
according  to  recent  investigation,  is  a  continuous  one.  After  com- 
pletion of  duodenal  digestion  ila  formation  does  not  cca.sc.  but  the 
sccation  accumulates  in  the  excretory  ducts  of  the  pancreas. 
Mechanical  and  chemical  irritation  of  the  g.ostric  and  intestinal 
mucosa  incites  the  pancreas  into  activity  reflcxly.  It  is  also  proba- 
ble, for  rejisons  .stated  elsewhere,  that  the  alk.-ilinity  of  the  pancre- 
atic juioe  increases  with  hyperacidity.  This  juice  is  a  transparent, 
colorless,  and  odorless  liquid,  .strongly  alkaline,  and  so  rich  in 
albumin  that  it  solidifies  on  boiling;  it  contains  0.43  to  0.46  per 
cent,  of  sodium  carbonate,  and  efTcrvcsccs  on  the  addition  of  acids. 
It  is  not  known  how  much  of  this  secretion  is  formed  in  twenty-four 
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hours:  but,  according  to  J.  P.  Pawlow  (Wratsch,  1893,  S.  1232, 
Ru!i5iait),  .1  dog  Mccretes  as  much  pnncreiitic  juice  in  twcnty-fciur 
tiouis  as  is  ncccssar>'  to  neutralize  Iii§  gastric  juice.  If  the  pan- 
creatic juice  is  made  to  discliai^e  externally  by  artificial  fistul.-e, 
the  animal  is  poisoned  by  the  hydrochloric  acid  of  its  own  gastric 
juice.  This  juice,  so  far  as  we  know  ;it  tlie  present  lime,  contains 
three,  probably  four,  distinct,  unoi^anizcd  fcrmeiits  :  (1)  A  diastatic 
ferment  known  as  amyl opsin ;  (2)  a  proteolytic  ferment  to  which 
Kuhnc  gave  the  name  of  trypsin  ;  (3)  an  adipolylic  ferment  known 
an  sieapsin.  (4)  According  to  VV.  )J.  Hatiburton  and  T.  J.  Brodic 
("Jour.  Phys,,"  vol.  xx,  p.  106),  pancrc-atic  juice  possesses  a  milk- 
precipitating  substance,  causing  a  gi'anular  precipitate  in  milk  at 
from  35*  to  45*  C.  There  is  no  solidification,  however,  until  the 
milk  oools,  when  it  sets  to  a  coherent  curd.  On  warming,  the  curd 
is  broken  up  and  the  milk  assumes  its  granular  fluidity.  Tlie 
granular  prccipit.ite  produced  by  pancreatic  juice  scents  to  be  inter- 
mediate between  casein  and  cascinogcn.  The  ferments  of  the  pan- 
creas are  not  formed  as  such  in  the  cells  of  the  glands,  but  as 
procniymc  or  zymogens,  which,  according  to  Heidcnhain,  are 
rapidly  converted  into  tlie  active  fcnnents. 

Amylopsin,  tile  diastatic  ferment,  was  first  demonstrated  in 
the  pancreatic  juice  by  Valentin  in  1844,  It  converts  raw  and 
boiled  starch,  through  the  various  stages  of  aniylolysis,  into  mal- 
tose and  glucose  in  a  most  energetic  and  rapid  manner.  According 
to  von  Voigt.  it  is  capalile  of  transfiirming  glycogen  intf>  grape- 
sugar  :  and,  according  to  Schmulewitsch,  it  is  even  capable  of  dis- 
solving cellulose.  The  transfo  rm.it ion  of  starch  by  amylopsin  will 
tKCtir  in  an  alkaline,  neutral,  and  acid  reaction,  and,  according  to 
Fleischer  and  Meltzer.  it  may  even  take  place  in  the  presence  of 
small  amounts  of  free  HCl.  Large  quantities  of  organic  acids — 
fittty,  lactic,  and  acetic  acids — do  not  appear  to  impede  the  activity 
of  this  diastatic  ferment. 

Trypsin. — The  proteolytic  ferment  was  first  discovered  by 
Claude  Rentard  in  1846.  Tr)'])sin  acts  best  in  a  neutral  or  an 
alkaline  reaction,  but  its  action  is  not  arrested  by  an  acid  reaction, 
^■nd.  as  Fleischer  and  MeltKcr  have  pointed  out.  not  even  by  -■tniall 
quantities  of  free  IICI.  Organic  aciiU,  particularly  fatty  acids. 
wiien  present  in  lai^e  quantities  do  not  prevent  trj'ptic  digestion. 


According  lo  Kiiline.  the  action  of  irypsin  on  .ilhumiii  occurs  in 
the  following  manner:  The  chemically  very  comijicx  molecule  of 
aibumm  contains  two  nitrogen-holding  groups;  one  of  th<:sc  is 
transformed  by  trypsin  into  peptone  directly.  In  the  presence  of 
alkalis  this  peptone  combines  with  them,  forming  sodium  and 
potassium  peptone,  for  peptone  can  combine  as  well  with  alkaUs 
as  with  the  acids,  and,  according  to  Pall,  can  form  numerous 
doubk-  salts — for  instance,  with  iron,  mercury,  and  potassium  iodid. 
The  second  group  of  the  albumin  molecules  undergoes  decom- 
position and  transformation,  during  which  leucin,  tyrosin.  and 
asparaginic  and  other  complex  organic  acids  are  formed.  Glutin 
and  gelatin  lose  their  proj)erty  of  gelatinizing,  and  arc  converted 
largely  into  glutin  and  gelatin  peptone,  but  other  portions  of  these 
food  elements  may  go  through  the  same  organic  transformation  as 
albumin. 

Steapsin,  the  fiit-splitttng  ferment,  was  first  discovered  by  Claude 
Bernard,  who  asserted  that  the  pancreatic  juice  contained  an  un- 
organized fennent  which  decomposed  neutral  fats  into  glycerin 
and  fatty  acids,  and  although  he  was  opposed  by  Landwcih  and 
Duclaux,  who  held  that  this  effect  of  the  secretion  was  due  to 
bacteria  and  not  to  a  ferment,  the  latest  and  most  reliable  investi- 
gation of  Boas.  Fr.  Miillcr,  and  Nencke  confirmed  the  original  ex- 
periments of  Claude  Bernard.  This  splitting-up  of  fat  may  occur  in 
neutral,  alkaline,  and  feebly  acid  media,  and  it  is  asserted  by  some 
that  it  may  even  take  place  in  the  presence  of  small  amounts  of  free 
HCI.  Organic  acids  in  large  quantities  do  not  seem  to  impede  this 
adipolysis.  Not  all  the  fat  ingested  is  split  up  into  fatty  acids  and 
glycerin.  A  portion  is  only  emulsified  by  the  intestinal  juice. 
After  the  adipolysis  a  portion  of  the  liberated  fatty  acids  combines 
with  the  alkalis  of  the  pancreatic  juice,  and  most  likely  of  the 
succus  cntcricus.  to  form  soaps.  It  is  claimed  that  the  cmulsi- 
fication  of  the  fats  which  have  not  been  s.iponificd  is  very  much 
aided  by  the  presence  of  the  products  of  saponification — viz.,  fatty 
acids  and  glycerin — and  also  by  mucin.  Adipolysis  by  steapsin 
appears  to  be  a  slow  process.  Berthclot  found  that  fifteen  grains 
of  pancreatic  secretion  of  the  dog  requires  twenty-four  hours 
to  break  down  two  dedgranis  of  monobutyrin  into  butyric  acid 
and  glycerin.     Blank  allowed  fift>'  grams  of  finely  minced  pancreas 
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of  tijc  ox  lo  work  upon  five  grams  of  niutltin  fat  for  twenty-four 
hours;  he  found,  in  one  experiment,  that  20.7  \Kt  cent,,  and  iii 
another  experiment  20.4  per  cent.,  of  the  fat  was  split  up. 

Emulsifi  cation  of  Fat  by  the  Pancreatic  Juice. — Claude 
Bernard  (11^56)  attriliuted  to  paiicre.itic  juice  the  jiower  of  emulsj- 
lying  the  largest  part  of  ingested  neutral  fats  and  fatt}'  acids  that 
arc  liquid  al  the  body-temperature.  Gad  has  shown  that  when  oil 
contains  free  fatty  acids  it  only  requires  contact  with  a  0.25  per 
cent,  to  0.5  ]>er  cent  sodium  carbonate  solution  to  make  a  perfect 
milky  emulsion.  His  experiments  demonstrated  that  mechanical 
action  wa.<  not  necessary  to  make  an  emulsion.  1'hc  o. ;  per 
cent  of  sodium  carbonate  which  is  contained  in  pancreatic  juice 
IS  not  all  avail.thle  to  aid  in  em ulsi location,  because  it  is  to  a  large 
extent  neutralized  by  the  free  acid  which  descends  into  the  duodenum 
from  the  stomach,  by  tlw  acid  albumin,  .and  by  tlic  organic  acids 
formed  in  this  locality. 

In  my  experiinentt,  which  Vfere  done  with  intubation  of  the 
duodenum  al^cr  the  stomach  had  been  washed  out  with  an  alka- 
line solution  alter  one  uf  the  double  test-meals  recoinniciidcd  by 
me.  the  contents  of  the  duodenum  were  found  acid.  I  drew 
the  duodenal  contents,  in  one  case,  exactly  two  hours  and  thirty 
minutes  after  the  meal  had  been  taken.  In  thi.i  caite  I  knew 
from  previous  observation  that  the  meal  passed  out  of  the  stomach, 
leaving  tilts  oi^an  empty  after  two  hours.  Sometimes  no  con- 
tents could  be  obtained  from  the  duodenum.  The  average  acidi^ 
found  in  this  case  in  tt>e  duodenum,  expressed  in  terms  of  acetic 
acid,  was  equal  to  j.3  per  looo.  The  ch>'mc  drawn  from  the 
duodenum  two  hours  and  a  half  after  the  test-meal  in  a  p.ttient 
showing  normal  acidity  of  the  gastric  juice  turned  red  Congo  solution 
blue.  It  also  gave  the  Bo.as  rcsorcin  test  and  the  phlorogluein 
vanillin  tcM.  We  will  later  return  to  the  reaction  of  the  chyme 
in  the  duodenum,  but  from  the  foregoing  ob<ser\*ittiuns  one  would 
be  disposed  to  assume  that  the  alkali  of  the  pancreatic  juice  Is 
instrumental  in  eflccttng  emulsification  <tf  fats  only  indirectly — viz., 
b>'  neutralizing  the  adds  of  the  gastric  contents,  and  by  producing 
a  splitting-up  of  the  other  portion  of  the  fat.s  and  formation  of  the 
soaps,  which,  in  tum,  as  is  well  known,  favor  the  emulsi5cation  of 
the  remaining  fat.     J.  P.   I'awlow  ("  Die  Arljeit  dcr  Verdauungs- 
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driisen,"  Wiesbaden,  1898)  has  given  experimental  evidence  point- 
ing to  tl]c  fact  that  fat  inhibits  the  secretion  of  HCl  in  the  stomach 
and  reduces  the  digestive  jjower  of  the  (jjistnc  secretion  (/.  c,  pp.  135 
to  137).  His  work  also  goes  to  show  that  pure  gastric  juice,  or  a 
solution  of  HCI  of  the  acidity  of  gastric  juice,  is  a  strong  incentive  to 
the  secretion  of  the  pancreatic  gland  (/.  <.,  p.  151).  From  lhi»  the 
following  conclusions  are  justifiable  :  In  cases  of  hyperacidity  fats 
should  not  be  prohibited,  because  they  serve  to  reduce  the  intensity 
of  the  acid  secretion  of  the  stumach,  and  when  the  food  consists  only 
of  carbohydrates  and  fats,  a  larger  portion  of  the  fats  is  capable  of 
being  emulsified  by  the  pancreatic  juice  in  the  duodenum,  because 
there  is  likely  to  be  a  smaller  quantity  of  gastric  juice  secreted,  with 
a  less  degree  of  acidity,  which  can  be  more  easily  neutralized  by  the 
alkalis  of  the  pancreatic  and  intestinal  juice.  A  portion  of  the 
sodium  carbonate  of  the  pancreatic  juice  is  thus  left  over  to  aid  in 
the  cm uUifi cation  of  the  fat.  Pawlow  discovered  that  a  secretion  of 
gastric  juice  wa-f  eflected  by  simply  showing  food  to  his  hungry 
animals ;  the  mere  passing  of  meat  before  the  noses  of  dogs 
Ciiused  this  secretion,  which  he  termed  the  "/isjr/n'r  gastric  Juice. " 
Food  that  was  swallowed  by  the  dogs,  no  matter  whctlier  it  was  fat, 
carboliytJrate,  or  proteid,  generally  produced  this  psychic  gastric 
juice.  Therefore  in  order  to  test  whether  the  food  was  a  stimulant 
to  the  secretion  of  the  gastric  glands  it  could  not  be  fed  to  the  animal, 
but  had  to  be  introduced  into  the  stomach  of  gastrotomized  dogs  in 
such  a  manner  so  that  the  animal  was  unaware  of  iL  In  this  way  he 
discovered  that  proteids  were  incentives  to  gastric  secretion  and 
that  fats  and  carboliydnites  do  not  serve  as  stiniul.ints  for  this  pur- 
pose (A  c,  pp.  130  and  131).  This  confirms  our  view,  which  we 
have  expressed  on  many  different  occasions,  that  the  diet  of  hyper- 
acidity should  largely  consist  of  fat  and  carbohydrates,  and  as  ihc 
excess  of  KCl  formed  in  this  disea.<te  is  vcfy  inimical  to  normal 
pancreatic  digestion,  the  diet  that  we  recommend  in  inhibiting  the 
excessive  fonnalion  of  HCl  will  at  the  same  time  insure  its  own 
projjer  digestion  in  the  duodenum.  Practical  and  clinical  exjieri- 
ence  teaches  us  that  a  diet  of  this  sort  is  usually  very  well  digested 
in  hyperacidity. 
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THE  BILE. 

The  human  bile  i^  a  golden-ydlow,  sometimes  an  olive-brown, 
secretion ;  normal  bile  never  has  a  green  color.  Its  alkaline 
reaction  is  due  to  carbonates  and  phosphates.  The  secretion 
from  the  hepatic  cells  is  a  continuous  one.  Although  the  outflow 
into  the  duodenum  cea-ses  cnlirciy  after  digestion  has  been  com- 
pleted in  this  part  of  the  intestine,  the  secretion  of  bile,  nevcrthc- 
Icts,  continues,  and  it  h  .stored  up  in  the  intraliepatii:  bilc-ilucts 
and  in  the  gall-bladder.  In  this  way  large  quantities  arc  ready, 
immediately  after  each  meal,  to  meet  the  food  as  it  enters  the 
duodenum.  The  quantity  secreted  in  twenty-four  hours  is  said  to 
vary  from  400  to  1200  c.c, ;  the  amount  will  vary  according  to 
the  nature  of  the  food,  the  amount  of  water  introduced  into  or 
excreted  from  the  body,  the  condition  of  innervation,  of  blood 
pressure,  etc.  Mosler  states  that  abundant  ingestion  of  water 
increases  the  qu^intity  of  bile  by  increasing  itH  liquid  consistency. 
A  diet  consisting  of  meat  and  ver>'  little  lat.  or  exclusively  of  Cat 
and  carbohydrate,  according  to  Fldsclier  reduces  the  amount 
of  bile.  The  amount  is  furthermore  diminished  after  loss  of 
large  quantities  of  water  through  the  kidnej-s,  skin,  intestines,  or 
stomach,  after  large  hemorrhages  with  reduction  of  blood  pressure, 
and  during  passive  congestion  in  tlic  portal  circulation  ;  in  tliese  cases 
the  bile  also  becomes  very  much  concentrated  and  more  viscid,  a 
condition  which  mechanically  huiders  its  flow  into  the  duodenum. 

The  folloning  substances  have  been  claimed  to  exert  a  stimu- 
lating influence  on  its  secretion :  the  purg-itivc  neutral  salts  and 
mineral  waters,  the  salts  of  the  bile  itself  (Paschkis),  olive  oil 
(Roscnbcig),  ceitaui  alkalis,  and,  according  to  SchJff,  colchicum, 
hyoscyamin,  njcotin. 

Constituents  of  the   Bile. 

The  quantitative  analyses  of  Ilammarstcn  have  given  the  follow- 
ing results : 

Solid  BUerikl*, 1.69    lo    3.51 

W«»w. 9^47  "  ^-37 

llnda  wid cofarinc-niMU*,  .   .   .  O.xj  "    a.91 

CMBiBUDd*  of  bik  acidi  (ml  allHlb,     - o  a6  "     1.81 

TuKKhcdaic.        ....  ao5a  "    dlioj 

GljCMbolate, aM4  "     I.61 
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Fatly  >ddi 0.014  >o  0.136 

CholcMciin, ..,,.,....    0.048    '■     0.16 

Ltciihio,        0.04$  "    0.065 

VU , Oi06I    ■■     O.09S 

SoIbUou]!^        0.676  •'   0.8S7 

Iiuohible  tolt*.  .  .  aoi     "    0,049. 

In  addition  M  the  more  im|>oriant  and  characteristic  consliluent.H, 
the  bile  salts  and  bile  pigment,  citolesterin,  mucin,  and  a  diastalic 
ferment,  the  bile  also  contains  small  quantities  of  lecithin,  soaps,  fats, 
and  inorganic  salts. 

Bile  Salts. — These  constitute  lO  or  12  per  cent,  of  the  solids. 
They  are  mainly  sodium  salts  of  two  distinct  organic  adds — namely, 
glycocholic  and  taiirocholic  acids.  Hydrochloric  and  a  number  of 
organic  acids  liberate  the  bile  acids  from  their  combinations. 

When  the  common  gall-duct  is  obstructed,  the  bile  and  bile  .salt* 
do  not  enter  the  blood  directly,  but  through  the  lymph-vessels. 
Fleischl  demonstrated  in  Ludivig's  laboratory  that  the  chyle  contains 
bile  ftcid.t  when  the  common  gall-duct  is  tigated,  but  when  both  the 
latter  and  the  thoracic  duct  are  ligatcd  simultaneously,  the  blood  re- 
mains entirely  free  of  bile  and  bile  constituents.  These  experiments, 
made  upon  animals,  have  been  confirmed  by  pathological  observa- 
tions upon  man.  When  the  thoracic  duct  was  compressed  by  neo- 
plasms and  the  common  bile-duct  obstructed  in  the  same  individual, 
tlie  characteristic  .symptoms  of  jaundice  were  absent.  When  the  bile 
constituents  enter  the  blood  through  the  lymph-vessels,  they  exert  a 
retarding  influence  on  the  rate  of  the  heart-beat,  the  cholemia  is  se- 
vere, and  symptoms  of  intoxication  result.  The  bile  salts  arc  capable 
of  producing  .iiymptoms  of  cholemia  when  they  enter  the  blood  ;  they 
arc  then  partly  excreted  in  the  urine,  and  another  part  returns  to 
the  liver  in  order  to  reenter  the  blood  through  the  chyle,  .^s  long 
as  the  common  gall-duct  is  permeable  the  bile  acids  are  excreted 
only  in  the  intestine,  but  from  here  they  may  in  part  enter  the 
blood  ihroufjh  mediation  of  the  lymph-channels.  In  the  urine  the 
bile  salts  may  l^e  detected  by  Pcttcnkoffcr's  reaction,  consisting  of 
-sulphuric  acid  and  a  10  per  cent,  solution  of  cane-sugar,  which  is 
added  to  the  urine  and  the  mixture  slightly  heated,  avoiding  a 
higher  temperature  than  70°  C.  A  purjilLsh  red  color  results. 
When  bile  s;ill»  arc  injected  into  the  blood  or  under  the  skin,  they 
are  excreted  with  the  bile  through  tlie  liver. 
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The  Bile  Pigments. — Bilirubin  and  bilivcrdin  arc  formed  in  the 
Uvcr  from  hemoglobin.  Virchow  was  Uit:  firat  to  denion-slrato  llial 
in  old  extravasations  of  blood  the  hematin  becomes  gradually  re- 
duced and  is  replaced  by  another  pigment,  which  he  designated 
bcmatogen.  Jaflft,  Salkouski.  and  Robin  claimed  that  hcmato- 
gen  was  identical  with  biUrubin,  and  Cordua,  Quincke,  and  Lang- 
hans  established  the  fact  that  when  blood  was  injected  under  the 
skin  into  other  tissues  or  into  the  peritoneal  cavity  of  animals,  l»li- 
rubin  could  be  demonstrated  in  these  localities.  Naun>'n  and  Min- 
kowski contributed  to  the  experimental  evidence  that  bilirubin  is 
formed  in  the  liver  frtmi  hemoglobin.  On  extirpating  the  liver 
from  a  goose,  they  subjected  the  animal,  together  with  a  normal 
goose,  to  the  influence  of  arscniurctcd  hydroj^cn.  The  urine  of  the 
operated  bird  half  an  hour  later  contained  only  hemoglobin,  and 
that  of  the  normal  goose,  bilivcrdin.  The  blood  and  the  tissues  of 
the  goose  without  a  liver  were  entirely  free  from  bile  constituents. 

Cholesterin. — According  lo  Naunyn,  this  substance  is  not 
formed  l)y  the  hci>atic  cells,  but  from  the  epithelial  cells  of  the  bile 
passages.  The  bile  contains  from  i  to  2.5  percent,  of  this  substance. 
It  b  said  to  be  increased  by  inflammation  of  the  bile  passages^ 
cholangitis.  It  is  insoluble  in  \\>3ter,  and  kept  in  solution  in  tbe 
bile  by  virtue  of  the  bile  salts  and  soaps.  The  latest  part  of  gall- 
stones is  made  up  of  cholesterin. 

The  Diastatic  Ferment. — This  is  probably  not  a  specific  con- 
stituent of  bile.  Diastatic  ferments  occur  in  the  urine  and  in  the 
totendtial  juices  bathing  the  tissues,  lymph,  etc.  The  ferment  of 
this  kind  which  occurs  in  the  urine  and  bile  seems  to  be  ph)'»iologi. 
cally  identical  with  amyloiiMti-J-ymogcn  of  the  pancreatic  juice. 

Concerning  the  function  of  the  liver  in  rendering  poii^ons  that 
reach  it  through  the  blood  harmless,  acting  as  a  barrier  to  intes- 
tinal autointoxication,  etc,  we  refer  to  the  chapters  on  Autointoxi- 
cation and  Intestinal  and  Hepatic  Dystrypsia. 


The  Chemical  Reaction  of  the  Bile. 

Bile  b>'  itself  exert.s  little,  if  any.  chemical  effects  of  a  digestive 
nature  on  food  material.  If  we  could  study  this  excretion  as 
wc  can  study  urine,  it  would  probably  be  discovered  that  the 
chemical  reaction  of  bile  would  var>'  as  much  as  that  of  the  urine. 
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Uke  urine,  it  might  be  found  slightly  alkaline,  slightly  ackl,  or 
amphoteric.  The  bile  of  oxen,  dogs,  and  pigs,  as  well  as  human 
bile,  reacts  acid  to  phetiolphtlialein  (A.  Jollcs,  "Arch.  f.  d.  gcs. 
Physiol.,"  1894,  vol.  Lxvii,  S.  I).  Neuineister  ("  Lclirbuch  d. 
physio!.  Chem.,"  2.  Auflage,  1897.  S.  195)  is  of  the  opinion  tliat 
hile  is  alkaline,  containing  0.2  per  cenL  sodium  carbonate  and  0.2 
per  cent,  alkaline  sodium  phosphate.  Jollcs  states  that  the  bile  of 
m.in  aiid  of  the  animals  referred  to  is  of  a  faintly  add  reaction,  not 
alkaline  or  neutral.  Different  specimens  of  bile  from  the  same 
anim:il  may  show  varj'ing  degrees  of  acidity.  In  titrating  human 
bile  with  a  decinormal  solution  of  KOH.  using  phenolphthalein  as 
an  indicator,  he  found  tliat  one  gram  required  on  an  average  2.36 
milligrams  to  neutralize  the  acid  salts.  This  subject  has  been 
recently  investigated  by  Mr.  E.  W.  Urown.  and  been  reported  in  an 
article  by  R.  H.  Ciiittenden  and  Alice  H.  Albro  (•' Amer.  Jour,  of 
Physiol.,"  vol.  1,  No.  3,  p.  318).  Mr.  Brown  found  that  pig's  bile 
having  an  acidity  equal  to  0.5  milligrams  NaOIl  had  an  alkaUnit>* 
equal  to  1.05  milligrams  of  decinormal  HCI.  The  alkalinity,  as 
indicated  by  lacmoid,  was  considerably  greater  than  the  acidity, 
indicated  by  phenolphthalein.  in  some  cases ;  in  other  cases  the 
reverse  was  found  to  be  true.  Rabbit's  bile  wa.*  found  to  present 
no  measurable  amount  of  acidity.  Such  alkaline  reaction  as  bile 
yields  with  red  litmus  and  lacmoid  is  ascribed  to  the  presence  of 
Na,HPO,  aiid  N;iH,PO,.  These  studies  make  it  plain  that  the  sub- 
stances which  give  to  bile  a  certain  degree  of  alkalinity,  to  be 
detected  by  litmus  and  lacmoid,  react  acid  to  phenolphthalein  at  the 
same  time.  It  is  also  emphasized  that  the  so-called  .acidity  and  the 
so-called  alkalinity  of  bile  may  vary  in  the  same  species  under  dif- 
ferent conditions  of  diet. 

Uses  and  Functions  of  Bile. 

The  subjoined  is  a  synopsis  of  the  uses  and  functions  of  bile : 

I.  Fats  are  brought  into  a  fine,  permanent  emulsion  by  bile,  just 
as  by  pancreatic  juice. 

z.  Bile  assisb)  the  fat-Splitting  eflect  of  pancreatic  juice  (Nencici). 
Without  bile,  only  61  per  cent,  of  tribcnzoicin  is  decomposed  by  pan- 
creatic juice  ;  with  bile,  the  total  amount. 

3.  By  its  alkalinity  it  forms  soaps. 
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4-  It  dissolves  Ut&  in  minute  quantities. 
$,  It  dissolvct  the  saponiRed  alkaline:  bases  which  arc  insoluble 
in  the  juices  of  the  intestines. 

6.  Animal  membranes  moisteneiJ  with  bile  arc  more  permeable  to 
emulsified  fats  ihan  membranes  moistcnwl  witli  water  (von  Wisling- 
hausen.  Heidenhain);  it  therefore  facililatt*  absorption. 

7.  Bile  is  a  stimulant  to  the  intestinal  epithelial  cells,  and  incites 
and  maintain.1  their  proper  function  (Rohmann). 

8.  It  is  claimed  that  albuminous  bodies  and  pepsin  dissolved 
in  the  chyme  arc  precipitated  as  a  resinoii.s,  sticky  deposit  which 
adheres  better  to  the  duodenal  wall  and  eflccts  a  better  utiliKation 
of  the  albuminates  thereby. 

9.  An  inhibitor)'  influence  over  putrefaction  is  ascribed  to  bile 
(Maly  and  I-lmmich). 

la  An  influence  favoring  an  increase  of  the  peristalsis  of  the 
inte&tine  (Rohmann). 

The  cmulsification  of  fets  is  favored  by  bile  because  it  effects  a 
splitling-up  of  the  .solid  neutral  fats  and  thertrby  forms  soluble  soap, 
which  in  turn  advances  the  emulsifying  process.  As  emulsi6cation 
occurs  only  in  an  alkaline  surrounding,  it  was  thought  by  Flei.<(clier 
that  this  process  was  favored  by  bile  because  it  neutralized  a  part 
of  the  free  HCl  of  the  ch)'me.  From  what  has  been  .said  concern- 
ing the  variability  of  the  chemical  reaction  of  bile,  it  is  evident  that 
its  power  of  neutralizing  free  acid  is  of  quesUonable  value.  J.  Munk 
has  observed  that  a  considerable  amount  of  fat  is  decomposed  in  the 
intestines,  even  when  the  secretion  of  pancreatic  Juice  into  the  duo* 
denum  has  ceased.  It  has  been  assumed  that  the  effect  of  bile  in  pro- 
ducing adipoly»i.t  is  due  to  a  fat-splitting  ferment  which  has  thus  far 
not  been  discovered.  The  observation  of  Wislinghausen  and  Heidcn- 
bain,  thai  fat  passes  through  membranes  moistened  wilh  bile  with- 
out difHculty,  whereas  it  passes  through  membranes  moistened  with 
water  only  under  a  high  prowurc,  has  been  made  use  of  to  explain 
the  naanncr  in  which  bile  favors  the  resorption  of  fats. 

It  is  quite  certain  that  fat  is  fixed  and  becomes  adherent  to  mem- 
branes that  arc  moistened  with  bile;  this  makes  it  plain  why  the 
emulsification  of  fats  may  occur  in  the  duodenum  when  the  reac 
lion  of  chyme  in  the  center  of  the  mass  may  be  acid.  The  bile,  in 
fixing  the   fat   to  the  »ur&ce  of  the  villi,  insures  its  admixture 
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ujth  the  alkaline  succus  cntericus ;  for  although  the  center  of  the 
mass  of  chyme  may  be  add,  tlie  reaction  at  the  duodenal  wall  will 
be  alkaline ;  therefore  cmulsification  can  take  place  on  the  surface 
of  the  villi,  and  the  fat,  when  once  cmulsiiied,  can  also  readily  be 
taken  up  by  the  epithelia.  It  is  not  known  how  much  of  the  fats 
is  absorbed  in  the  form  of  fatty  acids  and  soaps  after  adipolysis,  or 
how  much  is  absorbed  in  the  form  of  minute  fat  globules  after 
enuilsitication.  1  agree  with  Bunge  in  the  opinion  thai  the  inte.'^tinal 
wall  does  not  behave  like  a  dead  membrane  during  the  digestive 
act ;  the  mechanical  behavior  of  a  dead  membrane  in  permitting  the 
passage  of  fat  has  only  a  theoretical  interest  in  explanation  of  fat 
resorption.  From  the  experiments  of  Hoppc-Seyler  and  Heiden- 
hain  it  is  undeniable  that  the  resorption  of  all  the  constituents  of 
the  chyme  is  a  function  of  the  protoplasm  of  the  epithelia  covering 
the  villi  and  other  intestinal  surfaces.  Thanhoffer  claims  to  have 
observed  vivid  protoplasmic  movements  in  intestinal  cpitlielia  moi- 
stened with  bile,  which  he  interprets  as  an  evidence  that  the  bile 
incites  these  cells  to  stronger  activity,  and  tliereby  hastens  the  pro- 
cess of  resorption.  Voit,  F.  Miiller,  and  Nassc  have  made  very 
thorough  investigations  on  the  percentage  of  fats  contained  in  the 
feces  of  human  beings  and  animals ;  they  found  tliat  it  increased 
much  more  when  the  secretion  o(  bile  into  the  intestine  was  checked 
than  after  a  cessation  of  the  secretion  of  pancreatic  juice.  Tl>e  in- 
fluence of  bile  in  increasing  intestinal  peristalsis  is  largely  due  to 
the  thinning  of  the  chyme  caused  by  the  abundant  adtlition  of  this 
liquid  secrebon.  thus  preventing  a  concentration  of  the  feces,  which 
would  retard  the  downward  peristalsis.  The  mucin  contained  in 
the  bile  also  favors  the  onward  movement  of  the  chyme. 

The  inhibitory  influence  of  bile  over  putrefaction  was  supposed 
to  be  due  to  sonic  physiological  antiseptic  in  this  secretion,  Maly 
and  Emmich  claim  to  h.ivc  discovered  that  tlic  taiirocholic  acid 
in  the  bile  is  as  cflective  an  antiseptic  as  salicylic  acid.  By  far 
the  largest  portion  of  the  intestinal  putrefaction  occurs  in  the  last 
portion  of  the  ileum  and  in  the  colon  ;  the  investigations  of  Mac- 
fadycn,  Ncncki,  and  Sicbcr  (/.  r.)  having  conclusively  shown  that 
the  fecal  matter  (lowing  from  a  fistula  at  the  end  of  the  ileum 
showed  very  little  evidence  of  putrefaction.  There  has  never 
been  any  serious  controversy  concerning  the  alkalinity  in  the  con- 
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of  Ilic  colon,  and  as  tlic  taurocliolic  acid  could  not  exist 
as  sucli,  but  would  probably  be  rapidly  converted  into  the 
taurochobte  of  Moda,  lh<.'  position  of  Maly  and  Emniich  is  un- 
tcnabie.  It  is  probable  that  the  restriction  of  putrcfaction  which  is 
.t-scribcd  to  bile  in  due  to  an  tiidirect  action.  Btlc  favors  peristalsis 
axHl  the  rapid  digestion  and  absorption  of  fats ;  this  prevenLs  the 
putrcfiiction  under  normal  conditioru.  The  absence  of  bile  from 
the  imc.«iric,  which  occurs  in  obstructive  jaundice,  frequently  pro- 
duces .Hudtien  diarrhea-S  in  consequence  of  the  excessive  irritation 
of  the  intestinal  mucosa  by  products  of  putrefaction.  Undigested 
fat  envelops  the  protcid  portions  of  the  chyme  nnd  prevents  its 
proper  digestion ;  therefore  we  maj'  have  albuminous  decomposi- 
tion in  U>e  atiscncc  of  bile.  Stadelmann  observed  that  these 
attacks  of  diarrhea,  as  well  as  the  intestinal  putrefaction,  will 
rapidly  diniinisii  when  fat  is  excluded  from  the  diet  of  icterus 
patients. 


The  Fate  of  the  Bile  Constituents. 

The  Bile  Acids. — It  is  probable  that  the  larger  portion  of  these 
is  absorbed  as  such  from  the  jejunum  and  ileum.  In  dogs,  in 
whom  the  bile  flows  outward  and  is  lost  entirely  through  gall- 
bladder  fistuht.  tlic  percentage  of  the  bile  salts  in  tlic  secretion 
becomes  less  and  less.  On  this  ground  it  lias  been  a-s-tumed  that 
the  bile  acids  which  arc  al^sorlied  arc  led  back  to  tlic  liver  and 
there  used  again  for  the  preparation  of  bile.  Hie  taurocholi'c  acid 
which  is  not  retorbed  is  decomposed  into  taurin  and  cholalic  acid. 
Tile  base  is  probably  entirely  absorbed  by  the  intestinal  mucowi. 
and  used  anew  in  the  liver  to  form  taurochotic  acid  with  the 
resorbcd  cholalic  acid,  for  this  latter  is  not  entirely  eliminated  with 
the  feces:  a  giortion  of  it  returns  into  the  blood.  The  glycocholic 
acid  which  has  not  been  absorbed  is  in  part  eliminated  with  the 
feces;  the  other  jKirt  is  siiltl  up  into  glycocol  and  cholalic  acid. 
Glycocot  is  absorbed,  and  cholalic  acid  is  ]>artially  absorbed  and 
partially  elimin-ited  in  the  feces.  Mucin  and  chotcsterin  are  elimi- 
nated as  such  in  the  feces. 

Fate  of  the  Bile  Pigments. — A  very  small  portion  of  these  is 
resorbcd  and  util);;cd  again  in  the  liver.  The  largest  portion,  it  is  lie- 
licvcd,  is  decomposed  by  tlie  putrefactive  process  into  hydrobilinibin ; 
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a  portion  of  this  is  eliminated  witli  the  feces,  and  anotJier  portion 
with  the  urine.  According  to  reliable  investigators,  the  urobilin 
is  identical  with  bilirubin.  The  normal  color  of  the  feces  is  usually 
attributed  to  the  presence  of  hydrobilirubin,  and  the  clay-colored 
stools  of  icterus  patients  are  usually  explained  by  the  absence  of 
this  pigment.  When  the  intestinal  peristalsis  is  very  much  accel- 
erated, a  portion  of  the  bile  pigments  is  not  converted  into  hydro- 
bilirubin, and  under  these  conditions  bilirubin  and  bilivcrdiir  are 
found  in  the  feces.  It  is  probable  that  the  bile  pigments  arc  con- 
verted into  hydrobilirubin  by  the  bacterial  putrefaction.  Zweifel 
has  found  that  the  meconium  of  the  fetus  contains  no  hydrobiliru- 
bin, but  unchanged  bilirubin  and  biliverdin.  Rudolf  Schorlemmcr 
prefers  the  bichlorid  of  mercurj'  test  for  bilirubin  in  the  feces  to  any 
other  (■■  Arch.  f.  Verdauungs-Kraiiklieitcn."  Bd.  vi,  S.  283 ;  sec 
Harrj-  Adier,  "  Examination  of  Feces"). 

According  to  a  recent  view  of  Kungc,  the  color  of  the  stools  in 
icterus  is  due  to  the  presence  of  abundant  undigested  fat  in  the 
feces.  He  asserts  that  after  extraction  of  the  feces  with  ether  the 
brown  color  of  the  normal  stool  will  result.  Bunge  is  of  the  opinion 
that  the  color  of  the  stools  is  due  to  hematin  and  sulphid  of  iron, 
and  not  to  hydrobilirubin.  If  this  author's  explanation  concerning 
the  color  of  icterus  stools  is  correct,  the  color  of  the  evacuations 
should  become  brown  when  fats  are  excluded  from  the  diei 


THE  RELATION  OF  GASTRIC  TO   DUODENAL  SECRETION. 
PREPARATORY  SECRETION  IN  THE  DUODENUM. 

The  digestive  and  absorptive  capacity  of  the  stomach  was  for- 
merly much  overrated.  In  departing  from  our  previous  views  wc 
have  recently  come  to  another  extreme  opinion,  which  claims  that 
the  stomach  is  nothing  more  than  a  reservoir  to  receive  the  food  and 
gradually  transmit  it  to  the  intestine,  and  that  the  digestive  and  ab- 
sorptive processes  which  occur  in  the  stomach  itself  are  so  insignifi- 
cant that  they  may  be  practically  disregarded.  The  stomach  in  this 
sense  serves  the  same  object  as  the  crop  of  birds. 

Bunge  has  asserted  that  the  chief  office  of  HCl  of  the  gastric 
juice  is  to  prevent  putrefaction  and  effect  the  destruction  of  large 
numbers  of  bacteria  ingested  with  the  food.     Although  this  ts  par- 
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titlly  correct  and  the  HCl  really  serves  to  destroy  the  excess  of 
bacteria  and  prevent  gastric  putrefaction  and  t'crmcntation,  the  work 
c(  the  KCl  is  not  limited  to  tliis.  There  can  be  no  doubt  that 
important  digestive  functions  are  carried  on  by  the  gastric  juice. 
In  patients  suffering  from  achylia  gastrica  on  a  nervous  substratum, 
gastric  fermentations  arc  absent  as  long  as  tlic  gastric  contents  arc 
expelled  into  the  intestine  at  the  proper  time.  The  motility  of  the 
stomach  in  these  patients  is  usually  good,  which  proves  that  the 
proper  functioning  of  tlie  musculature  is  not  dependent  on  the 
presence  of  HCl-  The  chief  object  of  the  gastric  juice  is  undoubt- 
edly the  digestion  of  albumin  and  proteid.  This  conclu.tion  might 
be  reached  from  the  study  of  the  gastric  contents  of  patients  suffer- 
ing from  hypemcidity.  After  a  meal  consisting  of  protdds.  carbo- 
liydratcs,  and  fats,  when  the  contents  arc  drawn  in  a  few  hours,  one 

'  does  not  find  any  albumin  or  proteid  food  left  undigested,  but  there 
will  be  numerous  remnants  of  undigested  carbohydrates.     In  achylia 
strica  the  reveisc  is  tlie  case;  here  the  amylaceous  foods  »tv 

'thoroughly  digested  by  the  pt>'alin  of  the  saliva,  which  has  unre- 
stricted power  to  act,  because  of  the  absence  of  the  HCl. 

The  digestive  and  resorptive  capacity  of  the  intestine  is  more 
manifold  and  very  much  more  e.\tcnsi\'c  and  prolonge<l  than  that 
of  the  stomach.  Gastric  digestion  is  limited  to  proteolj'sis  and 
amyIol>-sis.  Practically  there  is  no  fat  digested  in  the  stomach, 
though,  to  be  absolutely  conect,  it  should  be  stated  that  from  i  to 

U  per  cent,  of  tit  is  split  up  intn  fatty  acids  and  glycerin  in  the 
tomach.  for  Cash  cl.iimed  to  have  discovered  a  ferment  in  the  gastric 
secretion  which  is  capable  of  .splitting  up  that  amount  of  fat.  This 
may  be  due  to  bacteria,  not  to  an  unor^niicd  ferment.  In  the  intes- 
tine there  is  an  extensive  digestion  of  albumin  and  protein  which  has 
escaped  peptonization  in  the  stomach,  effected  mainly  by  the  trypsin 
of  the  pa  ncrva  tic  juice.  There  is.  furthermore,  a  splitting-up,  emulsi- 
ficaiton,  and  .saponification  of  Urge  quantities  of  fat,  and  finally  the 
amylopsin  of  the  pancreatic  juice,  the  diastatic  ferment  of  the  bile, 
and  tlie  ptyalin  which  has  passed  over  into  the  duodenum  from  the 
tomach  eflcct  an  energetic  conversion  of  starch  into  sugar. 

Preparatory  Secretion  of  Mixed  Intestinal  Juices. — The 
nature  and  mechanism  of  the  secretion  of  the  mixed  intestinal  juice, 
consbting  of  bile  and  pancreatic  and  intestinal  juice,  diflerg  consid- 
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crably  from  that  of  the  stomach.  Tlie  gastric  secretion  starbt,  ax  a 
rule,  after  food  has  entered  the  stomach  ;  it  is  set  up  by  the  specific 
character,  and  the  chemical,  mechanical,  and  thermic  stimulation  of . 
food,  and  ceases  when  the  st'iiiiach  becomes  empty;  but  ihc  secretion  I 
of  t)ie  mixed  intestinal  juice  begins  at  a  time  wiien  no  ingesta  havel 
as  yet  reached  the  duodenum.  The  accumulation  of  llicsc  juices 
begins  simultaneously  with  the  secretion  of  gastric  juice  (Claude 
Bernard.  Rossbach,  and  licrnstein).  The  secretion  of  the  liver  is  a 
continuous  one.  and  more  recently  Heidcnhain  has  demonstrated 
that  the  secretion  of  the  psnicreas  is  also  continuous.  The  forma- 
tion of  the  characteristic  products  of  these  organs  continues  during 
the  period  between  the  meals.  The  ready  formed  pancreatic  juice 
and  bile  are  stored  up  in  the  ducts  of  the  pancreas  and  duct  of  Wir- 
sung,  and  in  the  bile-ducts  and  gall-bladder  respectively,  so  that 
these  secretions  are  ready  fur  action  immediately  at  the  beginning 
of  duodenal  digestion.  As  soon  as  solid  or  liquid  food  is  taken  into 
the  stomach,  the  intestinal  mucosa  begins  to  produce  large  quanti- 
ties of  alkaline  succus  entcricus,  and  an  abundance  of  bile  and  j>an- 
creatic  juice  accumulates  in  the  duodenum.  During  this  time  tlie 
duodenum  is  void  of  peristaltic  movements,  so  that  the  discharge 
mixed  intestinal  juice  is  retained  in  this  part  of  the  intestine,  which 
is  facilitated  by  the  characteristic  horseshoe -shaped  loop  of  tins  part 
of  the  gut  (sec  illustration  of  duodenum.  Fig.  6.  p.  55),  the  end 
being  brought  to  tlie  same  level  as  the  beginning,  being  thus  fitted 
to  retain  fluids  poured  into  it  from  the  liver,  pancreas,  and  its  own 
glands.  When  tlie  first  portions  of  the  gastric  chyme  are  expelled 
into  the  duodenum,  this  acid  mass,  by  irritation  of  the  sensory 
nerves  of  the  duodenal  mucosa,  sets  up  vivid  contractions  of  the 
musculature,  which  in  turn  effect  an  intimate  admixture  of  the 
chyme  with  the  mixed  intestinal  juice,  and  when  this  accomplished, 
an  active  downward  peristalsis  follows.  The  beginning  of  the  intes- 
tine resumes  its  state  of  rest,  and  the  afflux  of  mixed  intestinal  juice 
begins  anew.  The  duodenum  is  thus  capable  of  eflccting  a  churning 
of  its  contcnt-i  similarly  to  the  stomach.  It  is  assumed,  on  good 
grounds,  that  the  secretion  of  the  glands  of  Brunnerand  of  I-ieber- 
kuhn  is  augmented  as  a  consequence  of  the  irritation  of  the  mucosa 
by  the   acid  chyme.     Tlie  more  acid  the  reaction  of  the  gastric 
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chyme  becomes  tluring  the  progress  of  digestion,  the  more  energetic 
will  the  resulting  pcfi&taLsis  be. 

The  anatomical  structure  of  the  wall  of  the  duodenum  and  ileum 
ix  such  that  .1  narrow  marginal  zone  of  alkaline  intestinal  juice  can 
exist  close  to  the  wall  o(  the  intestine,  wliilc  an  acid  chyme  may 
occupy  llie  center,  or  lumen,  of  the  bowel  at  the  same  time.  If  we, 
therefore,  speak  of  any  portion  of  the  intestine  containing  acid  chyme, 
it  <loe&  not  necessarily  mean  tliat  the  wall  of  the  intestine  may  not 
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Pm.  e.— PtAsnut  C*an  oi>  DvoDkintH  or  \kwaxi  uid  Asvlt. — I^Vmi  ttnttrnm  ^  ttar^ard 
A.  Infani  diB<l«nniL    B.  Adult.    V,  V,  V,  V.  Vllvnic  coTmiT«nlc«.    P.  Pyloren. 

be  alkaline:  this  wall  is  continually  pouring  forth  an  alkaline  succus 
cntericus.  which  favors  the  sjililting-uji  of  fat  droplets  into  fatty 
aciiLs  and  glycerin,  'llie  so-called  preparatory  duodenal  secretion 
ceases  when  the  last  portions  of  gastric  chyme  have  Iwen  emptied 
into  the  dtirxlenumand  moved  downward.  The  stomach  is  usually 
found  empty  in  five  or  six  hours,  even  after  ver>'  lai^c  meals. 

In  our  c^serv.itions  with  duodenal  intubation  (see  Chap,  xi)  wc 
found  tliat  the  duodenum  was  generally  empty  in  from  two  and  a  half 
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to  three  hours  after  our  tcst-nieal,  given  on  page  ill  of  "  Diseases 
of  the  Stomach,"     It  is  not  possible  to  say  where  the  food  mass 
may  be  at  this  time,  but  it  is  supposed  to  reach  Ihe  ileocecal  valve  j 
four  hours  after  it  has  entered  the  intestine  from  the  stomach.     The' 
chyme  is  retained  for  a  much  longer  time  in  the  lai^c  intestine  (sec 
chapter  on  Intestinal  Peristalsis). 

The  preparatory  secretion  and  accumulation  of  the  mixed  intes- 
tinal juice  is  of  far-reaching  importance  for  the  normal  digestion  in 
the  small  intestine.  When  the  gastric  chyme  brings  sufficient  HCI 
with  it  to  make  the  duodenal  contents  acid  from  the  presence  of 
free  HCI,  ditjestion  is  not  completely  arrested  ;  we  simply  have  a 
continuation  and  extension  of  the  gastric  digestion  to  the  duodenum 
in  that  case.  Albumins  are  peptonized  and  starch  is  converted  into 
maltose  and  dextrose  by  the  diastatic  ferment  of  the  saliva  if  the 
amount  of  free  HCI  present  is  not  more  than  O.07  per  cent.  On 
the  other  hand,  the  digestion  of  fats,  which  can  occur  only  in  alka- 
line reaction,  is  inhibited  in  the  center  of  the  chyme,  but  not  at  the 
periphery,  where  the  muco^ia  is  alkaline. 

The  various  intestinal  ferments  work  most  energetically  in  an  alka- 
line reaction.  Kuhne  found  that  the  proteolytic  activity  of  trypsin 
is  destroyed  by  a  prolonged  exposure  to  gastric  juice  ;  he,  therefore, 
concluded  that  a  certain  antagonism  existed  between  these  two  en- 
zymes; Boas,  however,  attributed  the  destruction  of  trypsin  to  the 
detrimental  action  of  HCI.  and  Fleischer  and  Meltzer  assert  that 
trypsin  is  destroyed  more  rapidly  by  HCI  and  pepsin  together  than 
by  HCI  alone.  If  there  were  no  preparatory  secretion  of  alkaline 
mixed  intestinal  juice  in  the  first  part  of  the  duodenum,  a  long  time 
would  elapse  before  the  acid  gastric  chyme  could  be  neutralized 
sufficiently  to  insure  the  digestion  of  various  food-stuHs.  In  the 
second  period  of  gastric  digestion,  when  the  percentage  of  free  HCI 
in  the  gastric  chyme  is  highest,  the  intestinal  ferments  would  be 
destroyed  if  there  were  no  accumiilationof  alkaline  juice  to  neutral- 
ize and  dilute  the  acid  food  inass  coming  down  from  the  stomach. 
According  to  Boas,  the  ferments  of  the  duodenal  secretion  are  precipi- 
tated and  lose  their  digestive  power  permanently  when  they  are  acted 
upon  for  a  longer  time  by  HCI.  He  also  refutes  the  older  concep- 
tion that  pepsin  was  precipitated  by  bile.  The  sudden  entrance  of 
considerable  acid  gastric  chyme  into  the  duodenum  without  being; 
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(filuted  and  gradually  neutralized  would  inevitably  produce  strong 
irritation  of  the  intestinal  nmco-sa,  and  energetic  peristaltic  move- 
ments which  would  propel  the  chyme  downward  so  rapidly  that  nor- 
RUl  iligestion  and  resorption  would  suffer  greatly.  Thus  the  pre- 
cipitation and  destruction  of  the  intestinal  ferments,  irritation  of  tiic 
mucosa,  and  excessive  peristalsis  are  prevented  by  the  preparatory 
secretion  of  mixed  intestinal  juice. 

In  view  of  these  facts  we  may  regard  pyloric  spasm  occurring  as 
a  result  of  gastric  hyperacidity  not  simply  as  a  disease,  but  as  a 
comjicnaatory  reflex  mechanism,  a  preventive  means  retaining  the 
excessively  acid  gastric  contents  within  the  stomach  for  a  longer 
time  than  would  otherwise  be  the  case.  In  the  mean  while  an  abun- 
dance of  mixed  intestinal  juices  has  accumulated  in  the  duodenum, 
which  serve  to  neutralize,  at  lc:ist  partially,  the  acid  gastric  masses. 
According  to  I*awlow  (•'  Die  Arbeit  dcr  Verdauungsdriisen  ").  the 
HCl  of  the  gastric  juice  is  a  specific  excitant  to  the  secretion 
of  the  pancreas  (/.  c.  p.  152).  In  fact,  he  regards  this  as  the 
most  powerful  excitant  to  the  neurosecretory  apparatus  of  ihe 
pancreatic  gland  (/.  e..  p.  15").  It  has  also  been  observed  that 
the  more  energetically  proteolysis  is  carried  on  in  the  stomach, 
the  more  prolific  will  be  the  secretion  of  bile  and  pancreatic 
juice  into  the  duodenum.  This  latter  U  but  a  deduction  from 
Pawlow's  interesting  studies,  though  the  latter  should  be  regarded 
rather  in  the  light  of  an  explanation,  because  the  increased  flow  of 
bile  and  pancreatic  juice  with  increased  gastric  protcolj'sis  was 
known  before  Pawlow's  publication.  During  normal  gastric  .secre- 
tion the  alkalinity  of  the  blood  from  the  acid  salts  of  which  the  HCl 
is  formed  increases  considerably  ;  this  must  naturally  be  much  more 
so  in  case  of  h>-pcracidit>' ;  consequently  the  percentage  of  alkalis  in 
the  intestinal  juices  will  become  larger  with  the  increasing  acidity 
of  the  gastric  juice.  In  emphasizing  that  the  preparatory  secretion 
and  accumulation  of  intestinal  juice  in  the  duodenum  does  not  de- 
pend upon  the  presence  of  food,  but  begins  as  soon  as  food  enters 
tlie  stomach,  we  alTord  also  a  satisfactor)'  explanation  of  the  proba- 
bility that  tlic  simultaneous  secretion  of  acid  gastric  juice  and  alka- 
line intestinal  juice  prevents  rapid  and  excessive  variations  in  the 
alkalinit>'  of  the  blood — such  variations  as  might  be  dangerous  to 
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the  organism  and  to  the  oxidization  of  the  food  matcriab  in  the  blood,,, 
tissues,  and  cells. 

This  makes  it  also  certain  that  the  absolute  loss  or  deficiency  of 
gastric  secretion  may  be  a  serious  hindrance  to  metabolism,  since 
this  mutual  chemical  regulation  which  we  have  described  between 
the  stomach  aiid  duodenal  secretions  must  necessarily  be  absent. 


THE  EFFECT  OF  GASTRtC  ANACIOrrV  AND  HYPER.\CIDITV 
UPON  DUODENAL  DIGf-STION. 

In  the  first  period  of  gastric  digestion  the  gastric  chyme  is  ex- 
pelled into  the  duodenum  quite  slowly  and  at  long  intervals  ;  in  thin 
period  the  gastric  chyme  does  not  contain  any  free  HCl,  but  only 
acid  salts.  When  the  contents  of  the  stomach  reach  the  duodenum 
in  this  stage,  they  are  naturally  rapidly  neutralised,  and  an  alkaline 
reaction  pcrsistsin  the  duodenum  during  this  period.  Inthcsecond 
period  of  gastric  digestion  the  chyme  contains  free  HCl,  and  the 
extrusions  of  food  occur  at  much  shorter  intert'als  and  in  larger 
quantities.  Therefore  the  duodenal  chyme  at  this  stage  will  be  acid 
becau.ic  the  accumulated  preparatory  juice  will  have  been  partially 
consumed  and  will  have  a  larger  amount  of  acid  to  neutralize  in 
order  to  reach  that  condition  in  which  the  intestinal  ferments  act 
most  energetically.  The  greater  the  gastric  acidit>-,  the  more  time 
will  elapse  before  tlie  pancreatic  and  other  intestinal  ferments  can 
become  active. 

The  Effect  of  Anacidity. — In  this  condition  veiy  little  or  no 
proteids  are  peptonized  in  the  stomach,  but  the  ptyalin  of  the  smlivn 
remains  very  active  during  the  entire  gastric  digestion.  As  HCl  is 
a  partial  stimulant  to  the  pancreatic  and  intestinal  secretion  and  to 
the  percentage  of  alkalis  contained  in  them,  the  preparatory  duodenal 
juice  will  be  less  energetic  in  its  digestive  powers,  but  the  partial  or 
complete  loss  of  gastric  proteolysis  will  yet  be  compensated  by  the 
tryptic  digestion,  for  although  the  intestinal  juice  will  be  weaker  in 
alkalis,  it  will  have  no  acid  gastric  chyme  to  neutralize.  It  has  been  i 
observed  that  intestinal  putrefaction  and  fermentation  increase  with 
the  reduction  of  HCl  in  the  gastric  contents. 

The  Effect  of  Hyperacidity. — When  the  gastric  juice  contains 
an  excess  of  HCl.  the  duodenal  prcparalnry  secretion  is  not  sufli- 
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acnt  to  neutralize  iL  TIjc  pancreatic  and  intestinal  ferments  work 
best  in  an  alkaline  medium,  but  tliey  are  aUo  active  in  a  neutral,  or 
vei>'  faintly  acid,  medium.  But  when  there  is  an  excess  of  HCI 
pouring;  into  the  duodenum,  the  time  in  which  the  most  favorable 
reaction  is  reached  is  considerably  lengthened.  A  certain  coni(xn- 
itation  is  in.tured  by  the  increiuwd  alkalinity  of  these  juices  when 
the  gastric  juice  is  highly  acid.  The  loss  or  inhibition  of  tr>-ptic 
digestion  is  ]>artially  counterbalanced  by  a  more-  prolific  conversion 
of  protcids  into  acid  peptones  in  the  stomach ;  this  proteoly.sis  is 
still  further  increased  in  case  the  pylorus  is  closed  off  for  a  longer 
time  from  the  duodenum  by  a  pyloric  .ipatim  ;  but  even  if  the  duo- 
denal secretions  are  insufficient  to  neutralize  the  gastric  chyme, 
proteolysis  docs  not  cease,  because  it  will  continue  as  long  as  the 
chyine  contains  free  l^CI  and  pepsin.  The  digestion  of  fats  and 
carbohydrates  is  very  much  delayed,  however,  particularly  so  as 
the  conversion  of  starch  into  sugar  can  not  occur  in  the  stomach 
when  the  degree  of  free  HCI  has  reached  0.12  percent. 

THE  SPECIFIC  IRRITABILITY  OF  THE  VARIOUS  PORTIONS 
OF  THE  GASTRO-INTESTINAI,  CANAL  AND  THE  SPE- 
CIAL FOOD  EXCITAS'I-S  TO  THE  DIGESTIVE  SECRE- 
TIONS. 

In  almost  all  the  modern  text-books  on  digestive  patholog>-  the 
mistake  has  been  committed  to  consider  the  mechanical  stimulation 
of  the  food  as  the  effective  excitant  of  the  digestive  glands ;  this  error 
is  noticeattle  in  some  of  the  latest  special  works  on  the  physiology 
and  pathology-  of  digestion,  A  most  valuable  contribution  to  the 
study  of  tlie  work  of  the  digestive  glands  has  been  published  by 
Pawlow  and  his  students  ("  Die  Arbeit  der  Verdauungsdriiscn  "). 
The>'  gave  tlie  experimental  evidence  that  the  digestive  canal  is  not 
universally  irritable,  and  that  it  does  not  react  without  distinction 
to  all  mcclianical,  cliemic-il,  and  thermic  agents,  but  that  the  digcs- 
ti\'e  glands  react  with  distinction  and  regard  for  the  peculiarity  of 
each  food,  and  that  there  is  a  certain  specificity  in  the  digestive  secre- 
tions, which  is  controlled  and  determined  by  the  amount  and  char- 
acter  of  the  work  dc^niandcd.  The  first  intimation  that  there  may 
be  specific  excitants  to  various  digestive  secretions  was  given  by 
Blondlot  {  "  Traite  analytique  dc  la  digestion  "  ). 


The  gastric  glands,  the  pancreatic  glands,  tlie  liver-celU,  and  the 
glands  of  Licberkiihn  are  controlled  by  a  very  delicate,  sensitive, 
and  complicated  apparatus  of  innerx-ation.  Every  new  study  of  the 
itigextive  glands  demonstrates  a  superb  fineness  of  neuroglandular 
mechanism  and  a  conformability  to  the  object  in  view  which  arc  as 
t>eautiful  as  any  of  the  recent  studies  in  the  structure  and  functioa 
of  the  cells  of  the  cerebral  cortex. 

There  are  a  number  of  excitants  which  arc  common  to  both  the 
gastric  and  pancreatic  cells;  most  important  among  these  is  the 
psychic  moment  expressed  in  appetite — the  passionate  desire  for 
food,  and,  secondly,  water.  Rut  both  have  thdr  special  excitiints. 
llic  gastric  glands  are  specifically  and  most  powerfully  stimulated 
by  extractive  substances  contained  in  proteid  bodies,  meats,  and  the 
pancreatic  cell  is  specifically  and  most  powerfully  stimulated  by 
acids  and  fats.  Alkalis  inhibit  tl)e  secretion  of  the  pancreatic  juice. 
The  persistent  addition  of  sodium  carbonate  and  magnesia  to  the 
food  in  order  to  counteract  the  gastric  hypcraciditj-  reduces  the 
secretory  activity  of  the  pancreas  for  a  long  time — the  pancreatic 
juice  becomes  more  and  more  inactive  ;  this  is  the  reason  why  the 
author  has,  in  his  volume  on  "  Diseases  of  the  Stomach,*'  advo- 
cated the  treatment  of  hyperacidity  by  local  means  (lavage  with 
solutions  of  tannin,  intragastric  spraying  with  nitrate  of  silver),  but. 
above  all  things,  by  diet.  Fats  diminish  the  secretion  of  the  gastric 
juice,  and  thereby  inhibit  the  digestion  of  protcids ;  for  that  reason 
the' combination  of  fat  and  proteid  food  is  generally  indigestible 
to  patients  with  deficient  gastric  secretion.  The  combination  of  a 
fat  with  a  carbohydrate,  such  as  we  find  in  bread  and  butter,  is  not 
indigestible,  because  bread  requires  very  little  gastric  juice  and  very 
little  acid  for  its  digestion,  but  the  fat  in  the  butter  insures  a  pro- 
lific secretion  of  pancreatic  juice  for  the  digestion  of  the  carbohy- 
drate and  proteid  in  the  bread.  Fat  is  indigestible  only  when  com- 
bined with  proteid  in  weak  stomachs,  because  of  the  inevitable 
reduction  rn  the  amount  of  pepsin  and  IICl.  Fat  alone,  without 
any  other  food,  is  not  con.4idcrcd  a  difFicult  food  to  digest,  because 
the  inhibitor}'  action  on  the  gastric  secretion  can  not  then  injure 
any  other  food,  but  rather  favors  the  digestion  and  assimilation  of 
tlie  fat ;  therefore  careful  dieticians  will  exclude  fat  from  the  diet  as 
much  as  possible  whenever  the  gastric  digestion  is  weak,  but  when 
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the  gastric  digestion  is  characterized  by  an  excess  of  I 
lata  may  actually  serve  as  medicine,  because  they  ii 
secretion. 

According  to  the  investigation  of  G.  Bruno  (Inaugural  uissi 
tation,  St.  Petersburg,  1S98,  Russian)  on  the  secretion  of  bile  i. 
the  digestive  tract,  it  is  certain  that  this  secretion  stands  in  the  sa 
delicate  and  accurate  relation  to  the  various  food  substances,  so 
as  their  stimulating  power  to  the  hepatic  cell  is  concerned,  as 
have  observed  with  regard  to  gastric  and  pancreatic  secretion. 

So  we  may  say  that  a  dici    '    t  contains  only  fats  and  carboi 
drates  causes  a  secretion  of  the  gastric  juice  deficient  in  free  h 
and  pepsin.     Correspondingly,  the  alkalinity  and  quantity  of  t 
mixed  intestinal  juice  becomes  reduced.     It  appears  that  these  t^ 
food  substances,  which  are  not  altered  by  the  secretion  of  gast 
juice,  can  not  stimulate  the    gastric  mucosa  chemically.     Wl 
mechanical  stimulants  only  are  applied  to  the  gastric  glands,  th- 
secrete  a  juice  poorer  in  HCl  and  pepsin  than  when  chemical  stimu- 
lants act  upon  them,  or  as  is  the  case  when  proteids  reach  the 
oi^an  (Gmelin  and  Tiedemann). 


CHAPTER  in. 
ABSORPTION  FROM  THE  INTESTINES. 

Ticdemann  and  GmelJn  in  1S20  compared  the  absorption  process 
by  the  columnar  cells  of  the  intestine  to  the  process  of  gland  secre- 
tion. After  the  discovery  of  the  laws  of  diffusion,  attempts  were 
made  to  apply  them  in  explanation  of  the  process  of  absorption. 
For  a  long  lime  these  physical  views  persisted,  until  it  was  shown  by 
conclusive  experiments  that  absorption,  like  other  similar  processes 
in  the  body,  does  not  obey  tlie  laws  of  piiysical  diffusion,  but  is 
selective  in  its  character,  and  governed  by  the  activity  of  tlie  cells 
lining  the  intestines ;  tlius  our  modem  view  is  a  recurrence  to  an 
older  theory,  with  the  exception,  perhaps,  that  it  is  based  upon 
broader  exjieri mental  evidence.  Absorption  may,  in  fact,  be  com- 
pared to  a  kind  of  reverse  secretion,  for  as  the  cells  of  it  secret- 
ing gland  take  up  materials  from  the  surrounding  lymph  and 
from  these  elaborate  specific  products  which  are  passed  into  the 
lumen  of  the  gland  as  a  secretion,  similarly  the  columnar  cells  of 
the  intestines  take  up  certain  products  of  digestion  from  tlie  intes- 
tinal contents,  by  which  they  are  bathed,  and  construct  dcfinile  sub- 
stances from  these,  which  they  pass  into  the  lymph.  The  constitu- 
ents of  a  secretion  of  a  gland  are  specific  and  definite  in  tlieir  nature, 
and  arc  most  likely  formed  from  definite  constituents  of  the  lymph 
taken  up  by  the  e.vcreting  cell  to  the  exclusion  of  others.  Similarly. 
certain  materials  only  are  taken  up  by  the  columnar  cells  of  the  in- 
testine, and  from  these  definite  products  arc  formed  and  passed  into 
tlic  lymph.  In  both  cases  the  process  is  not  a  mechanical  one. — 
not  the  passage  of  dissolved  constituents  through  an  inert  mem- 
branc.^iut  it  is  distinctly  a  selective  process. 

The  absorption  of  certain  substances  takes  place  in  the  stomach, 
but  by  far  the  greatest  portion  occurs  in  the  intestines.  Water  is 
pniclically  not  at  all  absorbed  from  the  stomach  (Kdkins  and  von 
Mcring),  but  alcohol  is  readily  absorbed.  The  absorption  of  cer- 
tain substances  in  the  stomach — for  instance,  sugar  and  carbohy- 
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diatcs — is  favored  by  the  presence  of  alcohol.  The  greater  the 
concentration  of  substances,  the  more  readily  they  are  absorbed  by 
the  stomach,  but  die  reverse  holds  for  intestinal  absorption — for 
instance,  the  rate  of  absorption  of  grajjc-sugar  from  ihe  stomach 
increases  up  to  a  concentration  of  20  per  cent.  (Brandt),  but  it  is 
most  rapidly  absorbed  from  the  intestine  when  its  concentration  lies 
at  0.5  per  cent.  As  the  concentration  increases  from  this,  the  rate 
of  absorption  diminishoi.  The  products  of  protdd  digestion  (Hoff- 
mebter)  and  all  forms  of  sugar  ;ire  absorbed  from  tlic  stomach  to 
a  greater  or  less  extent 

Paths  of  Absorption. 

There  are  two  channels  of  absorption  leading  to  the  s)'Stemic 
blood  cuirent :  one  by  the  lactoals  and  tlte  abdominal  lymphatics 
to  the  thoracic  duct,  which  empties  directly  to  the  subclavian  vein ; 
the  other  by  the  capillaries  of  the  villi  constituting  the  radicles  of 
the  portal  system  and  eventually  leading  to  the  liver.  These 
two  channels  have  the  following  .iiiecific  functions  :  the  new-  sub- 
stances formed  by  tlie  action  of  the  intestinal  epithelial  cells  out  of 
the  absorbed  producLs  of  digestion  pass  out  of  these  cells  into  the 
lymphoid  tissue  of  the  villi  underljnng  them.  Thus  the  modified 
proteids  and  carl)(>hy<l rates  enter  in  solution  into  the  l>'mph  bathing 
the  tissue  of  the  villus,  and  in  soluble  form  arc  absorbed  from  this 
lymph  by  the  capillary  vessels  of  the  villi,  thus  passing  directly  into 
the  portal  circulation.  But  the  fats  leave  the  epithelial  cells  as  lat 
globules,  and  are  carried  as  such  past  tl>c  capillary  network  of  the 
villus,  to  enter  the  lacteal  situated  in  the  axis  of  the  latter. 


The  Absorption  of  Water- 
According  to  von  Mering  and  Edkins,  water  is  practically  un- 
absorbed  from  the  stomach.  Von  Anrat  and  Tappeiner  ligated 
the  pyliinis  in  dogs  and  fouml  th.it  C{in.sidcrab!c  quantities  of  water 
were  absorbed  from  the  stomach,  so  that  the  results  of  ihc  latter 
investigators  and  those  of  von  Mering  are  contradictory.  It  is 
probable  that  von  Mering's  view  is  the  more  correct  of  tlie  two, 
being  based  upon  carefnl  physiological  experiments.  It  is  probable, 
however,  that  the  stomach  of  the  healthy  human  being  may  absorb 
larger  quantities  of  water  when  the  blood  is  very  much  concen- 
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tratcd  from  any  cause  and  great  thirst  exists.  The  absorption  of 
water  is  probably  most  intense  in  the  lower  part  of  the  ileum  and 
throughout  the  entire  length  of  the  colon,  causing  the  thin  chyme 
of  the  upper  part  of  the  small  intestine  to  become  semi-solid,  grad- 
ually assuming  the  consistency  of  feces.  It  has  been  shown  by 
Heidenhain  that  the  greater  share  of  the  water  absorbed  from  the 
small  intestine  is  taken  up  by  the  capillaries  of  the  villi,  and  not  by 
the  lacteals,  for  when  larj^e  quantities  of  dilute  normal  salt  solution 
were  injected  into  the  small  intestine,  the  rate  of  lymph  flow  in  the 
thoracic  duct  was  not  markedly  increased,  unless  the  amount  injected 
at  one  time  forcibly  distended  the  intestine.  The  absorption  from 
the  colon  is  also  carried  out  by  the  capillary  blood-vessels,  so  that 
practically  all  the  water  absorbed  from  the  intestine  is  taken  up  by 
the  blood  circulation.  The  composition  of  tiic  blood  is  Hltle  altered 
by  the  absorption  of  an  excessive  amount  of  water.  The  blood  is 
not  diluted  to  an  extent  corresponding  to  the  amount  absorbed ; 
the  absorbed  water  in  such  a  case  of  excessive  absorption  pa:»cs 
first  into  the  lymph  which  bathes  the  tissues,  afterward  to  be  elimi- 
nated gradually  by  the  kidneys  as  the  excess  in  the  blood 
diminishes. 

The  Absorption  of  Salts  and  Soluble  Constituents  by  the 
Columnar  Cells  Lining  the  Intestines. 

The  absorption  of  salts  does  not  occur  according  to  the  laws  of 
diffusion,  but  is  a  function  of  the  protoplasm  of  the  epithelium  of 
the  villi  (Heidenhain).  Thus  it  has  been  found  that  pure  water  is 
absorbed  more  rapidly  than  a  }/^  per  cent,  solution  of  NaCl,  and 
that  a  2  per  cent,  to  a  10  per  cent,  solution  of  NaCI  is  not  absorbed 
at  all,  but  causes  the  exudation  of  liquid  from  the  intestinal  wall ; 
but  during  this  exudation  the  percentage  of  salts  in  the  liquid  be- 
comes less  and  less  (Lcubuscher).  A  2  per  cent,  solution  of  potas- 
sium  chlorid,  which  diffuses  very  rapidly  through  an  animal  mem- 
brane, is  not  absorbed  from  the  intestine,  but  causes  a  transudation 
from  the  inte:<itinal  wall.  Under  normal  conditions  all  substances 
which  leave  the  epithelial  cells  in  soluble  condition  are  carried  aw.iy 
from  the  lymph-spaces  of  the  villus  by  the  capillaries.  Only  thaw 
constituents  pa.<vs  into  the  capillaries  which  remain  soluble  after  the 
action  of  the  absorbing  cells  ;  fats  do  not  belong  in  this  class.    When 
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large  quantities  of  sugar  in  concentrated  solution  arc  injected  into 
the  inttslincs.  this  is  not  the  case.  The  work  of  absorjuion  may 
become  too  great  for  the  capillaries  to  perform  in  this  case ;  part 
of  it  may  then  l>c  aljsorbed  by  the  lacteals. 

The  Absorption  of  Carbohydrates. 

A  large  part  of  the  carbohydrate  food  is  absorbed  from  the  in- 
testines in  the  fonn  of  simple  sugars,  chiefly  as  leviilose  and  dex- 
trose, but  it  is  probable  that  thcabsorbingceltsare  capable  of  taking 
up  saccharoses  and  even  colloidal  carbohydrates,  such  as  dextrin 
and  starch,  and  converting  these  into  simple  sugars  before  titming 
them  into  the  blood  stream.  The  argtmienl  that  dextrin  is  not 
directly  assimilable  because  it  is  eliminated  by  the  kidnc>'s  when  it 
is  injected  in  tlie  circulation  is  not  valid  against  its  absorption  as 
dextrin  by  the  epithelial  cell.  The  cell  need  not  necessarilyturn  it 
over  into  the  lymph  in  exactly  the  same  form  in  which  tt  received 
it  Sheridan  Ixa  showed  that  the  rajiidity  of  diastatic  action  was 
much  increased  by  dialysis,  and  the  quantity  of  dextrin  left  un- 
changed in  tlw  dextrose  largely  diminished  thereby ;  the  logical 
deduction  is  that  the  more  favorable  the  conditions  are  for  the  re- 
moval of  digestive  products,  the  more  complete  will  be  the  conver- 
sion of  dextrin  into  maltose.  Musculus  and  Gruber  came  to  the 
conclusion  that  the  unchanged  dextrin  remaining  af^r  a  prolonged 
digestion  of  starch  with  the  diastatic  ferment  i«  not  convertible  into 
maltoxe  by  a  fresh  addition  of  the  diastatic  ferment  after  a  complete 
removal  o(  maltose  produced  by  the  first  digestion  ;  so  that  the  fail- 
ure of  the  fennent  to  convert  the  last  part  of  dextrin  into  maltose 
can  not  be  wholly  due  to  the  stoppage  of  its  action  by  excessive 
maltose.  After  the  transformation  of  starch  into  maltose  has 
reached  its  final  stage,  there  still  remains  a  portion  of  achroodcx- 
trin  unconverted  into  maltose  ;  upon  Uiis  remnant  diastase  has  only 
a  very  slow  action,  but  it  is  probable  that  although  the  digestive 
enzymes  of  the  intestine  are  incapable  of  transforming  all  starch  of 
the  food  into  maltose  and  dextrose,  a  portion  is  absorbed  as  dextrin 
and  changed  by  the  absorbing  cell  into  something  else  before  it 
reached  the  blood  stream.  The  percentage  result  when  the  reac- 
tion is  completed,  according  to  Sir  William  Roberts,  gives  in  round 
numbers  eighty  parts  maltose  and  twenty  parts  achroodextrin. 
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Rohniann  has  shown  that  not  only  sugar,  but  even  starch,  solution 
may  disappear  from  a  Thiry-Vella  fistula  with  considerable  rapidity, 
and  aa  the  succus  cntcricus  possesses  only  an  exceedingly  feeble 
diastatic  action  on  starch,  it  seems  that  here  the  starch  must  be 
directly  taken  up  by  the  columnar  intestinal  epithelium.  Accord- 
ing to  Minkowski  and  Abdmann.  57  to  71  per  cent  of  starch  is 
absorbed  after  complete  extirpation  of  the  pancreas.  The  brothers 
Cavazanni.  under  similar  conditions,  found  an  absorption  of  47  per 
cent.  With  ;tn  intact  pancreatic  secretion  it  is  not  probable  that 
any  appreciable  portion  of  the  starch  is  absorbed  as  such.  Inges- 
tion of  large  quantitie.t  of  .solution  of  sugar  leads  to  the  appearance 
of  sugar  in  the  urine  (Voit).  It  may  also  cause  diarrhea ;  this  is 
not  the  case  when  carbohydrate  is  introduced  in  the  alimentary 
canal.  The  complete  absorption  and  utiliziition  of  carbohydrates 
when  taken  in  the  form  of  starch  are  most  probably  due  to  the  rate 
of  assimilation  and  stor^ige  as  glycogen  in  the  liver,  being  able  to 
keep  up  witli  the  rate  of  absorption  from  the  intestine. 


An  interesting  experimental  study  of  intestinal  absorption  has  recently 
been  publbhed  by  E.  Waymoiiih  Reid  ("  Philoso]ihical  Transactions  of 
the  Royal  Society  of  l.ondon,"  Series  B,  vol.  (."xcii,  pp.  iii-ji>7)- 

Hc  e:i  peri  men  ted  especially  with  the  absorption  of  scrum,  pcptODC, 
and  glucose.     In  abstract  his  ^conclusions  are  as  follows : 

1.  A  physiological  attivily  of  the  intestinal  epithelium  in  the  act  of 
absorption  is  demonstrated  by  :  (a)  The  absorption  by  an  animal  of  its 
own  serum,  or  i;ven  pUutma,  under  conditions  in  which  filtration  into 
blood  capillaries  or  Uctcals,  osmosis,  and  aisorpiiim  are  excluded.  {/>) 
By  the  ccwation  or  diminution  of  the  absorjnion  of  serum  when  the  epi- 
thelium K  removed,  injured,  or  poisoned,  in  spile  of  the  fiict  that 
removal,  at  any  rote,  must  increase  the  facilities  for  osmosis  and  filtration. 

».  The  activity  of  (he  cells  is  charatteriied  by  a  slower  uptake  of  the 
orffsnic  liolids  of  the  scnim  than  of  ihc  water,  and  a  rather  quicker  uptake 
of  the  salts  than  of  the  water.  The  relation  to  one  another  of  the 
absorption  of  these  various  conittiluents  is  variable  in  different  regions  of 
the  intestinal  canal  (upper  ileum,  lower  ileum,  and  colon). 

3.  No  evidence  can  be  obtained  of  specific  absorptive  fibers  in  the 
mewnterie  nerves. 

4.  The  slate  of  nutrition  of  the  cells  is  the  main  factor  in  their 
activity,  and  this  is  intimately  associated  with  the  blood  supply. 

5.  In  rediictioii  of  the  rate  of  absor]>tion  without  detachment  of  epi- 
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ihclitrm  ihc  ntKorption  of  the  ^-arious  constiiucnts  of  serum  is  reduced  in 
the  pro]»onion  in  which  ihey  exist  in  the  ori^inul  fluid. 

6.  The  aciivit}'  of  the  cells  nmy  be  raised  by  stimulation  with  wealc 
alctihol  wiihoui  evidence  of  concomitant  Increase  of  blood  supply. 

7.  The  bile  has  not  a  Mimiilunt  action  on  the  cell*. 

R,  The  cells  exhibit  an  orientating  action  upon  salts  in  solution  (sodium 
ililoiid  especially).  In  a  loop  of  gut  with  injured  cells  kodium  (htorid 
entera  the  lumen  from  ihe  blood  at  a  lime  when  it  is  being  actively 
ainorbed  from  a  normal  control  loop  in  the  same  anitual.  This  fact  was 
first  noted  by  O.  (Tohnbeitn. 

9.  The  alnorpiion  of  water  from  the  gut  is  dependent  upon  two  factors : 
(a)  The  ph)'si(al  rcbiion  of  Ihe  oanoiic  pressure  of  the  solution  in  the 
gui  to  the  (wmoiic  pnrwiirc  of  the  blood  plasma ;  (*)  the  physiologii-al 
regulation  of  this  difference  by  the  oricnlatinj;  mechanism  of  the  cells. 

10.  The  chief  factor  in  tJie  ulir.orplion  of  peptone  i.*  an  a-aiiiiiblion 
(or  ahorfilian')  by  the  cells,  while  in  the  absorption  of  glucose,  ilifTusion, 
variable  by  ihc  permeability  of  the  cells  (and  so  probably  related  to  their 
phynological  condition),  i.s  the  main  fiictor. 

11.  By  removal  of  the  epithelium  the  nonnal  ratio  of  peptone  to 
glucose  absorption  is  upset,  and  (he  value  tends  to  approach  that  of  dilTu- 
sion  of  these  sulMtances  through  j>arrhmenl  p.'it>er  into  senim. 

It.  Abeofptioti  in  the  lower  ileum  is  j^rcaler  for  the  organic  solids  of 
serum,  and  less  for  peptone  and  gluing:,  ihiin  in  the  upper  ileum.  The 
relative  alisorption  of  water  in  the  upper  and  lower  ileum  is  variable. 

13.  Thcrcbtivc  impermeability  of  the  lower  ileum  to  glucose  disap- 
peart  with  removal  of  the  epithelium. 

14.  Absorption  in  the  colon  is  for  all  constituents  of  senim,  and  for 
peptone  and  glucose,  far  lesa  per  unit  of  measured  sur&ce  than  in  the 
middle  region  of  the  ileum. 

15.  The  nonnal  relative  excess  of  salt  absorption  from  serum  over  water 
alw>r])tion,  otiner^'ed  Ihrauxhout  the  iiitesiine,  b  most  marked  in  the  cjoIoh, 
and  more  marked  in  the  lower  than  in  the  upper  ilctim. 

16.  Fioally,  it  is  suggested  that  the  cell  activity  which  causes  scrum  to 
pa»  over  to  the  blood  in  of  the  same  nature  as  that  involved  in  the  orien- 
tating action  of  the  cells  upon  salts  in  solution. 

In  a  recent  paper  ("Zeitw-hr.  f.  Biol.,"  Bd,  xx.  1899,  S.  418)  O. 
<-ohnhcim  ascribes  the  transfer  of  fluids  from  the  limien  of  the  exscctcd 
and  surviving  gut  of  thecal  to  oxygenated  blood  or  normal  saline  solution 
Utlhing  the  out»i<te  of  the  vbcus.  In  various  ways  it  is  shown  tliat  osmosis, 
Gliraiion.  and  imbibition  can  be  cxcli)ded  without  stopping  the  main 
effect,  and,  furthermore,  that  the  presence  of  sodium  iJuorid  causes  a 
ce«alion  of  the  procen. 

E.  Waymouth  Reid  described  a  method  in  1892  f "  Brit.  Med,  Jour,," 
May  38,  1891 )  in  which  a  "  vital  "  transfer  of  nonnal  «aline  solution  to 
iwnna]  saline  solution  acnw  exse<-tccl  rabbit's  gut  at  equality  of  hydro- 
static prcsHiTc  on  the  membrane  w»s  described. 

The  method  had  one  advantage  over  tluit  of  O.  Cohnhcim,  in  that  not 
only  the  almorption  of  lliiid  on  the  epithelial  side,  but  the  output  on  the 
serous  side,  was  mode  evident. 
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Conditions  of  Absorption  of  Protcids. 

Tlic  power  p()ssi;ssi:tl  by  the  intestinal  cells  of  absorbing  various 
forms  of  prolcid  affords  one  of  the  best  illustrations  that  this  process 
is  not  one  of  mere  physical  difTusion.  The  products  found  toward 
the  end  of  an  artificial  proteid  di<;estion  are  distinguished  from  the 
protcids  fri^tn  wliicli  they  originate  by  being  slightly  diffusible.  To 
this  fact  great  importance  was  at  one  time  attributed,  because  it  was 
thought  that  only  ]]rotei<Js  in  a  diffusible  form  were  capable  of 
absorption,  and  hence  that  peptonization  was  in  all  cases  a  necessary 
preliminary.  It  is  now  generally  admitted  that  many  forms  of 
native  proleid  are  capable  of  entering  the  epithelial  cells  without 
previous  ch;inge  by  digestion  or  otherwise ;  and  in  those  cases  in 
which  a  proteid  is  incapable  of  direct  absorption,  a  much  less  pro- 
found change  than  peptonization  is  sufficient  to  render  it  so — - 
namely,  conversion  into  acid  or  alkali  albumin.  Such  an  absorp- 
tion of  soluble  proteid  other  than  albuminci.-se  or  peptone  takes 
place  not  only  in  the  small  intestine,  but  in  the  large  intestine  and 
ewn  in  the  rectum. 

Voit  and  Bauer  cleared  a  loop  of  small  intestine  of  its  contents  as 
completely  as  possible  by  stroking  it  and  separating  it  from  the  rest 
of  the  gut  by  double  ligatures  at  each  end.  Various  forms  of  pro- 
teid. in  solutions  of  known  amount  and  strength,  were  then  injected 
into  this  loop ;  the  intestine  was  replaced,  and  its  contents  were  ex- 
amined on  killing  the  animal  (cat  or  dog)  some  hours  later.  It  was 
found  that  variable  amounts  of  these  protcids  had  disapix^rcd; 
thus,  in  from  one  to  four  hours  from  i6  to  33  per  cent,  of  white  of 
egg  had  disappeared,  and  of  syntonin  from  ox  muscle,  from  28  to 
95  per  cent.  It  might  be  supposed  that  the  portion  of  proteid 
absorbed  had  been  peptonized  by  traces  of  jiroteolytic  enzyme 
which  might  be  present  in  the  intestine  ;  but  in  the  unabsorbcd  pro- 
teid remaining  at  the  end  of  the  experiment  no  albumose  or  pqj- 
tone  was  found.  Voit  and  Bauer  also  injected  solutions  of  white 
of  egg  and  sodium  chlorid  into  the  rectum  of  man  and  animals  in 
a  fasting  condition,  and  found  a  marked  increase  (from  six  to  eight 
grams  in  twenty-four  hours)  in  the  amount  of  nitrogen  eliminated 
by  the  kidneys ;  in  fact,  an  equilibrium  of  nitrogen  metabolism 
may  even  be  maintained  in  this  way.  Eiclihorst,  who  confirmed 
these  results,  was  of  the  opinion  that  no  appreciable  amount  of 
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pepumiz^ition  ukes  pUice  in  the  large  intestine.  Finall)-,  the  objec- 
tion tliat  the  action  is  due  to  traces  of  enzymes  has  been  disposed 
of  by  the  observations  of  Czerny  iuicl  Lnt^chcnberger,  in  a  case  of  a 
fistula  situated  in  tlic  sigmoid  flexure.  The  rectum  was  thoroughly 
washed  out  from  ihc  fistula,  yet  from  60  to  70  {Kt  cent,  of  the  in- 
jected protcid  disappeared  in  from  twenty-three  to  twenty-nine 
hours. 

This  rc-ctal  digestion  of  injected  protcids  may,  in  the  latter  case, 
have  been  carried  out  by  bacteria,  for  in  the  experiments  of  Citcniy 
ami  Latschcnbcrger  the  effect  of  bacteria  is  not  eliminated.  As  a 
nutter  of  fact,  it  is  not  pci.s«!)te  to  sterilijie  the  colon  or  rectum  of 
a  living  animal  by  any  practicable  means  (Ilcmmeter,  "  Etudes  ex- 
pcrimcnules  sur  Taction  digestive  de  rintestines,"  "  C.  R.  de  XIII* 
Congrcfi  international  de  Medccine,"  Paris,  August,  (90a).  My  ex- 
pcrinienLs  lead  me  to  difler  from  the  opinion  held  by  Eiclihorst, 
Czcni>',  and  Latschcnbcrger, — viz.,  that  no  peptonization  takes  place 
in  tite  colon.- — for  I  have  found  proteolytic  ferments  present  in  steril- 
ized fc'cal  extract  in  considerable  quantities  {Hcmmeter,  "  Ucber 
d.  Verkommen  \'on  proteol)'tischen  u,  am)'l(jlytischen  Fermenten 
im  Inhalt  dcs  nienschlichcn  Kolon,"  "  Pfliiger's  Archiv  f.  d.  ges. 
Physiol.,"  Hd.  iji:xxi,  S.  [52. 

Assimilable  and  Nonassimilable  Proteida. — Some  forms  of 
protcid,  such  as  alkali  albumin,  prepared  from  the  while  of  egg,  and 
acid  albumin,  prepared  from  muscle,  myosin,  or  fibrin,  are  directly 
assimilable— tliat  is  to  -lay.  when  injected  into  tlic  blood  stream 
they  are  not  excreted  again  by  the  kidncj-s ;  others,  such  as  un- 
changed cgg-albumcn,  cascinogcn,  and  gluten,  are,  when  injected, 
at  once  excreted  in  the  urine.  The  latter  forms  must,  therefore. 
under  normal  condition.1,  be  changed  during  absorption  before 
{tassing  into  the  blood  ;  but  when  excess  of  white  of  egg  is  present 
in  the  intestine,  absorption  oversteps  the  rate  at  which  this  change 
can  take  place,  and  a  portion  of  the  cgg-iilhumen  reache-t  the  circu- 
lation unchanged.  Under  these  circum.stanccs  this  portion  is 
promptly  removed  by  the  kidnc}^  and  an  alimentary  albuminuria 
is  tlie  result,  just  as  an  excessive  amount  of  sugar  in  the  intestine 
pni4hices  aliment;ir\-  glycosuria. 

Relative  Amounts  of  Protcids  Absorbed  in  Different 
Forms.— It  is  evident,  then,  that  ab.sorj)tion  can  tike  place  in  the 
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forn)  either  of  albuminose  or  peptone,  of  alkali  or  aciti  albumin,  or 
even  occasionally  in  that  of  native  protcid;  and  the  question  arises. 
To  what  extent  does  absorption  take  place  under  natural  conditions 
in  each  of  these  forms?  Such  a  question  is  exceedingly  difficult 
to  answer  by  experiment.  It  is  impossible  to  do  so  exactly  by 
observation  of  the  amount  of  each  form  of  protcid  present  in  the 
intestinal  contents  during  proleid  absorption,  because  tlie  absorption 
is  selective,  and  a  substance  present  only  in  traces  may  be  passiiij; 
out  of  the  intestine  more  rapidly  (as  it  is  continually  formed)  than 
another  which  is  present  in  much  larger  quantity. 

A  rough  estimate  of  the  relative  amounts  of  proteid  absorijcd 
as  albuminose  and  peptone  and  that  absorbed  in  other  forms  may 
be  obtained  from  analyses  of  the  intestinal  contents  during  protcid 
digestion.  Thus,  Schmidt-Miilhcim  examined  the  contents  of  the 
stomach  and  intestine  at  varying  periods  during  digestion  of  flesh 
in  dogs;  he  found  that  the  amount  of  protcid  in  solution,  both  in 
the  stomach  and  in  the  intestine,  was  small  at  any  given  time,  but 
thi  amotint  present  as  atbumose  and  peptone  it>as  a/wa^s  somewhat 
greater  titan  tlutt  present  in  other  forms.  When  it  is  remembered 
that  albumose  and  peptone  arc  absorbed  more  rapidly  than  otlicr 
proteids,  this  points  to  the  greater  part  of  the  protcid  being  ab- 
sorbed in  these  forms. 

It  is  not  known  with  certainty  to  what  extent  amido  acids  arc 
formed  from  prnteids  in  the  natural  course  of  inte.^ttnal  digestion. 
The  experimental  evidence  on  the  subject  is  somewhat  conflicting, 
but  the  majority  of  the  observers  are  of  the  opinion  that  but  little 

iteid  is  absorbed  as  leucin  and  tyrosin,  being  nearly  all  absorbed 
its  albumose  or  peptone,  or  even  at  a  still  earlier  stage  of  proteolysis. 

The  only  positive  evidence  as  to  the  formation  of  leucin  and 
tyrosin  in  natural  dige^tion  rests  on  the  amounts  found  in  the 
intestinal  contents  during  proteid  digestion.  Such  evidence  can 
give  a  reliable  estimate  of  the  amount  formed  relatively  to  other 
protcid  products  only  when  the  rate  of  absorption  from  the  intes- 
tine of  these  various  products  is  known. 

Kolliker  and  Miillcr  found  only  microscopic  traces  of  leucin  and 
tyrosin  in  the  upper  part  of  the  small  intestine  of  carnivorous  ani- 
mals, and  none  in  the  lower  part.  Kiihne  subjected  fibrin  to  tr>'p- 
dc  digestion  in  a  tied-ofl"  loop  of  intestine  into  which  the  pancreatic 
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duct  entered,  and  subj^ted  llie  residue  in  analysis  after  four  hours. 
Lcocin  and  tyrosin  were  found  among  the  products,  but  the  yidd 
viAs,  lunall,  and,  moreover,  the  conditions  in  such  an  experiment  arc 
not  quite  comparable  to  those  of  natural  digestion.  Indeed,  Kiihnc 
himself  tliinks  it  probable  that  tlie  greater  part  of  the  peptone, 
being  rapidly  absorbed,  escajics  such  a  dccompo-sition. 

The  relative  amount  of  proteid  decomposed  in  the  intestine  into 
products  not  ordinarily  useful  to  the  economy,  such  as  leucin.  lyro- 
sin.and  amido  acids,  and  the  amount  ub.><c)rbed  and  in  various  other 
useful  forms,  varies  in  wide  limits  with  the  condition  of  the  nutri* 
tion  of  the  animal  and  the  amount  of  proteid  ingested.  Schmidt- 
MQlheim  ("Arch.  f.  Anat.  u.  rhysiol.."  1877.  S.  549)  states  that  in 
the  proteid  digestion  of  camivora  leucin  and  tyro.*in  are  not  formed 
at  all  or  else  in  such  small  quantities  as  to  cause  no  appreciable  los-s 
of  nitrogen  derived  from  the  proteid  food.  But  Sheridan  Lea.  on 
the  other  hand  ("Jour,  I'hys.,"  London,  1890,  vol.  ,\t,  p.  255).  ob- 
tained a  considcnible  amount  of  amido  acids  from  the  intestinal  con- 
tents of  a  dog  six  hours  after  an  abundant  meal  of  lean  flesh  (one 
gram  of  pure  leucin  and  Ihrec  gntms  of  tyrosin).  This  equals  the 
total  amount  of  these  products  obtainable  from  ten  grams  of  dried 
proteids.  It  also  indicates  that  a  considerable  percentage  of  pro- 
teid was  being  converted  into  amido  acids  and  absorbed  as  such, 
because  it  may  be  assumed  that  leucin  and  tyrosin  are  absorlicd  as 
readily  as  the  albumoses.  Besides  these  substances,  among  other 
things  the  following  chemical  bodies  are  formed  :  butyric,  valeri- 
anic, succinic,  acetic,  and  lactic  adds,  ammonia,  hydrogen  sulphid, 
carbonic  acid,  hydrogen  ;  ftirthcrmore,  indol,  skatol.  kresol.  and 
phenol.  Tliese  substances  are  absorbed  from  tlic  intcatines  also ; 
they  arc  found  in  the  urine  in  combination  with  sulphuric  acid,  and 
are  known  as  the  aromatic  or  conjugal/  sul/'kates.  The  amount  of 
these  increases  with  the  increase  in  the  degree  of  decomposition.  A 
part  of  these  substances — it  is  true,  some  only  in  faint  traces — is 
passed  out  with  the  feces.  Foster,  in  his  "  Text-book  of  Physiol- 
ogy," fifth  edition,  part  11,  p.  476,  states  that  such  a  decomposition 
of  proteid  (rclcrring  mainly  to  the  formation  of  leucin.  tyrosin,  and 
amido  acid.t)  may  serve  as  a  safet)'-valve  to  the  economy,  diverting 
from  the  tissues  an  oitcn  unnecessarily  lai^e  proteid  metabolism. 
It  is  assumed  that  some  of  these  products — leucin  and  tyrosin  and 
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their  derivatives — arc  not  perfectly  useless,  but,  after  tiicir  absorp- 
tion, arc  of  utility  to  the  oi^anisni.  Certainly  the  potential  cbcm- 
ical  energy  of  the  proleid  is  lost  to  the  economy,  so  far  as  the  exe- 
cution of  certain  physiological  work  is  concerned.  This  has  been 
ndvancet)  .is  an  argument  gainst  the  occurrence  of  tliis  process 
to  any  marked  extent,  and  if  the  production  of  these  amido  acids 
does  occur,  tlieir  usefulness  is  doubted.  This  subject  is  still 
under  consideration,  and  can  not  be  considered  as  dcfinitety 
settled.  The  total  amount  of  energy  derived  by  an  animal  from  tU 
food  is  measured  by  the  chemical  fonn  in  which  it  enters  and  tliat 
in  which  it  leaves  the  body,  and  a  given  [Xirtion  of  proteiil,  enter- 
ing the  body  and  then  leaving  it  as  urea  carbon  dioxid  and  water, 
will  give  up  to  the  organism  exactly  the  same  store  of  enei^y, 
no  matter  what  may  be  the  intermediate  steps  by  which  it  is 
reduced  from  one  form  to  tlie  other.  Those  that  are  of  tJie 
opinion  that  amido  acids  and  their  derivatives  are  of  utility  to  the 
Oi^nism  assert  that  in  Ihu  one  ca.'se  the  energj'  is  set  free  in  the 
tissues,  and  in  the  other  case  the  energy  is  set  free  in  the  intes- 
tines. In  the  second  case  the  heat  set  free  by  chemical  decom- 
position is  communicated  to  the  intestines  and  carried  off  b>'  tlic 
blood  to  keep  up  the  temperature  of  the  body,  thus  sparing  a  certain 
amount  of  chemical  energy  which  would  otherwise  have  to  be 
used  for  this  purpose.  It  is  my  belief  that  such  benefits  as  may 
be  derived  from  communication  of  this  heat  are  counterbalanced 
by  the  injurious  influences  to  the  genend  organism,  which  are  ex- 
erted by  the  toxic  products  absorbed  from  the  intestine.  It  is  a 
common  clinical  ex])crience  that  with  the  increased  formation  of 
phenol,  krcsol,  indol,  and  skatol — the  derivatives  of  tyrosin  formed 
in  putrefaction — -there  are  evidences  of  deranged  metabolism  and 
nervous  function,  which  again  disappear  when  efforts  are  made  to 
dimini.th  intestinal  puliefaction  as  far  as  possible. 

Changes   in   Albumose  and   Peptone   Occurring  During  Ab- 
sorption. 

When  albumoscs  and  peptones  arc  injected  directly  into  the 
blood,  the  oi^anism  reacts  to  them  as  to  foreign  bodies.  They 
are  speedily  excreted  by  the  kidneys.  Wlicn  injected  in  \'ery 
large  quantities,  they  are  not  excreted  by  the  kidneys,  because 
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they  prcxluce  such  a  Ta])  in  arterial  blood  pressure  that  thc 
sccrction  of  uritic  is  arrested.  Even  in  such  a  case  the  albu- 
moses  do  not  remain  in  the  blood,  but  p<us  into  the  lymph 
(Shore.  "Jour.  Phys.,"  vol,  ix,  p.  549).  Albumoscs  and  iwptone 
are  thus  proved  to  possess  marked  toxic  properties;  and,  when 
injected  in  lai^e  doses,  tbej'  may  cause  the  death  of  the  animal 
by  a  great  Ihll  in  arterial  pressure.  They  alter  the  nature  of  the 
blood  so  that  it  no  longer  coagulates,  or  docs  so  very  slowly, 
when  drawn  from  the  blood -vex»e Is.  They  arc  not  contained  in 
the  normal  urine.  Neumeistcr  has  found  no  traces  of  these  bodies 
in  the  blood.  These  results  prove  th;it  ;ilbumo8cs  and  peptones 
which  are  absorbed  from  the  i^astro-intcstinal  canal  do  not  reach 
the  general  circulation  as  such,  but  are  converted  somewhcTe  on 
their  way  into  other  substances  which  can  harmlessly  enter  the 
circulation.  It  has  been  supposeil  that  the  seiit  of  this  modifica- 
tion during  absorption  was  in  the  liver,  but  this  has  been  disproved 
by  Sclimidt-Mulhdm,  Neumd.4tcr,  and  Shore.  Ltidwig  and  Salvioli 
isolated  a  loop  of  intestine  in  the  dog  and  kept  it  alive  by  circulating 
'warm  tk^Rbrinated  blood  diluted  with  normal  saline  solution  tlirough 
it.  They  then  injected  one  gram  of  albumosc  and  peptone  in  a  10 
per  cent,  .-solution,  ligating  the  piece  of  intestine  at  both  ends.  After 
four  hours  tlic  intestine  contained  about  half  a  gram  of  coagulable 
protdd.  and  only  traces  of  peptone,  while  the  deiibrinated  blood 
used  in  circulating  through  the  piece  of  intestine  contained  no  albu- 
mose  whatever;  therefore  the  albumose  must  have  disappeared 
in  the  intestinal  wall.  Neumeistcr  states  ("  Lchrbuch  d.  physiol. 
Cbem.,"  1893.  S.  251)  that  a  solution  of  albunioses  and  pep- 
.tones  in  defibrinatcd  blood  can  be  changed  by  mere  contact  with 
'{licces  of  living  intestine.  The  ra|«dity  of  the  change  is  incrcajwd 
when  a  slow  current  of  air  is  driven  through  the  mixture,  so  that 
Uk  pieces  of  intestine  are  brought  in  contact  with  the  jieptone  and 
albumosc.  Contributions  to  this  subject  have  been  made  also  by 
HofiVncister.  Hei<lcnhain.  and  Shore,  the  weight  of  the  evidence 
going  to  prove  that  albumoses  and  peptones  arc  modified  during  their 
tge  through  tl>e  epilheiial  ceIN  of  the  intettine  and  stomach  by 
lion  of  the  living  cell  protoplasm.  It  is  not  known  what  sub- 
ices  are  formed  from  them,  but  it  is  generally  accepted  that  tlw 
process  l«  a  conversion  backward  into  coagulable  protcid.      A 
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normal  human  being  is  capable  of  utilizing  almost  as  gretU  a  ptr- 
eentage  of  tlie  ulbuniinous  food  eaten  as  a  caniivorous  animal ;  for 
beef  it  has  been  found  that  2.5  per  cent,  of  the  nitrogen  of  the  in- 
gested me;it  is  lost  in  man,  and  in  the  dog  2.2  per  cent.  According 
to  Atwaler,  the  same  figures  for  fish-meat  are  3  per  cent,  for  man  and 
1.6  per  cent,  fiir  the  dog.  A  healthy  human  being  can  consume, 
digest,  and  absorb  considerable  quantities  of  albumin  for  a  shon 
time.  J.  Ranke  was  able  to  digest  420  gm.  of  albumin  in  2000  gm. 
of  meat ;  he  utilized  this  completely,  and  excreted  ti6  gm.  of  urea 
during  the  ex|)erimeiit.  The  introduction  of  an  excessive  amount  r>f 
protcid  food  makes  great  demands  upon  the  digestive  capacity  of  the 
stomach  and  intestines,  so  that  the  digestive  power  and  energy  of 
absorption  of  these  organs  very  soon  become  exhausted.  In  addi- 
tion to  this,  an  early  repugnance  to  excessive  meat  ingestion  makes 
a  continuance  of  this  diet  impossible.  This  is  exemplified  in  the 
ex;K:nmentg  of  Ranke,  who,  on  the  third  day.  could  utilize  but 
259  gm.  of  proteid,  contained  in  1280  gm.  of  meat 

The  percentage  of  protcid  food  which  is  absorbed  from  the  ali- 
mentary canal  may  be  deducted  from  a  comparison  of  the  amount 
of  nitrogen  in  the  food  with  that  of  the  urine  and  feces  during  the  ex- 
perimental period  when  such  food  is  ingested.  Such  investigations 
have  shown  that  vegetable  proteid  is  absorbed  much  more  imper- 
fectly than  that  from  animal  sources.  This  is  probablydue  to  the  en- 
velop of  indigestible  cellulose  which  surrounds  the  vegetable  protcid, 
and  also  to  tlie  fact  that  the  nonnitrogcnous  part  of  the  vegetable 
food,  on  account  of  its  consistency  and  bulk,  stimulates  the  intestines 
mechanically,  thus  causing  increased  peristalsis.  As  already  staled, 
the  percentage  of  nitrogen  in  meat  and  egg  which  appears  unutilized 
in  the  feces  of  man  amounts  to  2.5  per  cent,  while  that  of  milk  varies 
from  6  to  1 2  per  cent.  The  various  vegetable  protcids  vary  consider- 
ably in  their  absorbability ;  thus  the  protcids  in  the  leguminous  plant* 
and  cereals  are  absorbed  as  perfectly  as  those  of  animal  origin. 

The  Digestion  and  Absorption  of  Fats. 

Various  theories  have  been  propounded  relating  to  the  form  in 

rhich  fats  leave  the  intestine.     The  only  digestive  secretion  which 

Contains  an  enzyme  capable  of  exerting  a  chemical  action  on  the 

eutral  fats  is  the  pancreatic  juice.     Its  action  consists  tn  splitting 
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the  fats  into  Tatty  acids  and  glycerin.  A  certain  amount  of  clt-com- 
position  of  futs  into  f^tly  acid»  h:u  been  claimed  to  occur  in  the 
stomach  (Cash,  "Arch.  f.  Anal.  u.  Physiol.,"  i88o,  S.  323;  also 
Marcet,  "  Proc.  Roy,  Soc.  London."  1858,  vol.  ijc.  p.  306).  The 
cause  of  this  decomposition  is  probably  to  be  sought  in  bacterial 
action  during  the  lirsl  stage  of  gastn'c  tligcstion. 

The  theories  on  fat  absorption  may  be  divided  into  two  classes  : 
(l)  Those  which  hold  that  fats  arc  absorbed  in  a  particulate  form, 
as  emulsified  fats  or  fatt>-  acids,  and  (2)  those  which  hold  that  fats 
arc  absorbed  in  solution,  a^  f;ilty  acids  or  suaps.  We  shall  not  go 
into  consideration  of  the  theories  of  the  emulsification  in  the  intes- 
tine, but  sintpty  consider  the  emulsion  and  solution  theories  of  fat 
absorption  separately. 

According  to  their  chemical  constitution,  lats  are  triglyccrids-^ 
combinations  of  fatty  acids  with  glycerin  (a  triatomic  or  triacid  alco- 
hol of  lite  propyl  series).  They  are  non  nitrogen  oils  food  substances, 
containing  only  oxygen,  hydrogen,  and  carbon.  The  main  bulk  of 
the  ins  introduced  in  the  food  is  of  animal  origin  ;  vegetable  fats. 
like  olive  oil,  arc  introduced  only  in  small  amounts.  Fats  con.sisi 
of  mixtures  of  olein,  palmitin,  and  stearin,  combinations  of  oleic, 
palmitic,  and  stearic  acids  with  glycerin.  The  main  ma.ss  of  the 
fats  is  composed  of  fatty  adds  and  glycerin  in  combination  :  nine- 
lenths  of  the  former  and  one-tenth  of  the  latter.  The  animal 
fats  are  almost  entirely  pure  neutral  fats,  containing  only  very 
small  quantities  of  free  fatty  acids — about  1  per  cent. ;  it  U  ,s,iid, 
however,  that  the  liver  fat  and  cod-liver  oil  cunt^un  about  10  per 
cent  of  fatty  adds.  Tlie  spiitting-up  of  faU  may  occur  in  a  neutral 
alkaline  and  even  in  an  acid  reaction  (Fleischer),  and  it  is  verj-  much 
favored  by  the  jjreseiice  of  l»ile.  Von  Ncncki  found  tliat  witlj  the 
addition  of  bile  to  pancreatic  juice  two  and  one-half  to  three  limes 
as  much  (at  is  split  up  a.s  without  bile.  One  of  the  products  of  the 
splitting-up  of  fels, — the  glycerin, — bdng  very  soluble  and  mixable 
with  water,  pa-sses  the  columnar  epithelium  readily.  It  is  possible 
that  it  is  retained  in  the  epithelium  of  the  villi  in  order  to  be  recom- 
bined  uitti  &tty  adds  to  neutral  Cats.  The  free  fatty  acids  are 
formed  into  fatt>'  alkalis  of  soaps  as  far  as  tlie  amount  of  alkali 
present  in  the  mixed  intestinal  secretions  permits  of  this  process. 
The  author  is  of  the  opinion  that  this  amount  of  alkali  which  is 
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capable  of  being  turned  into  the  intestine  is  limited,  and  upon  ex- 
perimental invesligalions  lie  does  not  believe  that  all  the  fat  that  cm 
be  digested  can  be  split  up  in  this  manner.  Wc  will  return  to  a 
consideration  of  this  question  further  on. 

I'hc  sodium  and  potassium  soaps  arc  readily  absorbed  from  the 
columnar  epithelium,  but  the  insoluble  calcium  soaps  arc  probably 
passed  out  with  the  feces.  After  an  abundant  digestion  of  fat  thcix- 
arc  only  traces  of  soaps  in  the  chyle,  and  the  percentage  in  the 
blood  is  not  increased.  It  is  assumed,  for  these  reasons,  that  tlic 
fatty  acids  are  converted  back  iiUo  neutral  fats  in  the  epithelial  cells 
lining  the  intestines ;  according  to  some  authorities,  in  the  celts  of 
the  mesenleric  lymph-glands. 

The  relation  of  the  acids  present  in  the  duodenum  to  the  process 
of  adipolysis  is  not  so  thoroughly  investigated  as  might  be  desira- 
ble. No  doubt  the  free  and  combined  HCi  which  alters  the  intes- 
tine from  the  stomach  plays  an  tmportint  |>art  in  this  proces.';. 
The  HCI  which  is  not  neutralized  by  the  alkalis  of  the  mixed 
intestinal  secretion  can  be  absorbed.  It  is  not  known  whether 
such  an  absorption  positively  takes  place,  and  if  so,  wh;it  cflcct 
it  has  on  the  soaps  and  fats  absorbed  into  tlic  ejiithelial  cells. 
It  is  conceivable  that  HCI  is  also  set  free  by  the  reconversion 
of  peptone  and  acid  albumin  by  the  intestinal  wall.  Under  the 
influence  of  this  free  HCI  on  the  soaps,  alkaline  chlorids  and 
fatty  acids  would  be  formed,  and  the  fatty  acids  might  possibly 
rccombinc  with  the  free  glycerin,  spoken  of  before,  to  form  neutral 

The  fatty  acids  which  are  not  bound  to  alkalis  can  be  emulsified, 
acconling  to  Munk,  under  the  same  conditions  as  rancid  fats.  This 
author  also  holds  that  these  fatty  acids  can  be  absorbed  and  take 
the  place  of  neutral  fats  in  the  organism,  being  converted  into  neu- 
tral fats  on  their  way  to  the  intestine  from  the  thoracic  duct. 
According  to  J.  Munk,  lo  per  cent,  of  neutral  fats  which  are  inmi- 
duccd  into  the  intestine  arc  absorbed  in  the  form  of  free  fatty  acids 
in  a  state  of  emulsification.  Tlie  objections  that  have  been  urged 
against  the  theory  of  Munk  arc  the  same  as  those  urged  against  the 
theorj-  of  absor[>lion  of  emulsified  fats  as  such,  which  we  shall 
consider  presently. 

As  emulsification  can  take  place  only  in  an  alkaline  medium,  it 
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lias  been  urged  that  this  prooes-s  could  not  take  place  extensively, 
because  tlic  chyme  in  the  duodenum  and  ujipur  part  of  the  ileum 
reacts  add.  We  shall  consider  tlic  reaction  of  the  intestinal  con- 
tents in  a  separate  chapter.  It  is  necessary  to  diiitinguish  carefully 
here  ln-tween  the  rtMCtion  of  the  inteKtinal  contents  and  the  reaction 
of  the  intestinal  wall.  The  intestinal  conteiit-i  may  be  acid  in  the 
duodenum,  while  the  wall  is  di.'itinctly  alkaline.  Fat  which  comes 
in  contact  with  the  wall  becomes  emulsified  and  is  absorbed,  the 
wall  being  generally  coated  with  bile  and  mixed  alkaline  intestinal 
accretion.  The  bile  has  a  tendency  to  fix  the  fat  and  hold  it  to 
the  surface  of  the  intestinal  wall.  and.  as  is  well  known,  membranes 
become  more  permeable  to  fat  when  they  are  saturated  with  bile. 
The  rale  of  ab»i>rbabihty  of  fats  varies  with  their  melting-point: 
&ts  which  arc  liquid  at  tlic  temperature  of  the  body  are  assimilated 
IDOCC  rapidly  and  completely  than  fats  which  are  not  liquid  at  body- 
lemperaturc.  It  is  .stated  tliat  l-Iippocratcs  knew  of  the  indigesti- 
bility  of  foods  containing  stearin.  He  cautioned  against  the  use  of 
eel  ait  a  food  because  it  contained  too  much  of  this  substance.  E. 
Voit  discovered,  by  means  of  exact  anal>'sis  of  the  feces,  that 
stearin  is  the  most  indigestible  of  all  lals,  becau.se  it  remains  solid 
at  the  temperature  <rf  the  body.  He  found  that  only  1 1.4  per  cent. 
oC  this  fat  was  digested,  but  of  other  fats,  from  92  to  97  per  cent, 
F,  Mtiller  and  Munk  found  that  the  tallow-like  fats  from  beef  and 
mutton,  which  do  not  melt  until  they  reach  from  45°  to  50"  C, 
which  is  over  the  temperature  of  the  body,  arc  digested  very  well 
in  the  intestine  (from  85  to  90  per  cent.).  Lard  and  butter  are  the 
most  digestible  of  all  ordinary  animal  fats. 

The  amount  of  fat  that  can  be  absorbed  by  healthy  individuals 
varies  considerably  ;  it  varies  ntucli  more  among  diseased  patients. 
In  females  the  power  of  digesting  and  ab.«orbing  fat^  is  considerably 
reduced  during  menstruation.  The  inability  to  digest  fats  which  is 
found  during  icterus  and  also  during  the  continued  fevers  persists 
for  several  weeks  after  convalescence.  This  should  be  considered 
in  selecting  the  diet  of  such  cases  after  convalescence.  While  a 
healthy  adult  may  digest  from  5  to  600  gm.  of  carbohydrates  and 
about  420  gm.  of  proteids.  the  amount  of  fat  that  can  be  digested 
under  the  most  favorable  conditions  is  but  300  gm.,  according  to 
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Riibncr ;  the  same  is  the  case  in  dogs ;  any  excess  of  fats  intro- 
duced beyond  this  amount  is  excreted  with  the  feces. 

Emulsion  Theories  of  Fat  Absorption. — IJirect  ob8cr\'ation 
of  the  amount  of  fats  which  leaves  tlie  inttstinc  in  the  form  of 
emulsified  fats,  compared  with  tliat  which  leaves  it  in  form  of  soaps, 
ylycerin,  and  emulsified  fatty  acids,  is  impossible  in  the  present  slate 
of  espcrimeiita!  physiology.  Recent  ex[>criments  tend  to  show 
that  the  statement  of  the  absorption  of  emulsified  fats  is  erroneous. 
In  the  author's  opinion  the  objection  to  the  emulsion  theories  of  &1 
absorption  are  more  apparent  than  real.  Certainly  the  opposers  of 
tliis  theory — those  who  favor  the  conception  of  the  solution  theory 
of  fat  absorption — have  not  based  their  explanations  entirely  on 
facts  proved  by  experiment.  The  objections  are  largely  hypo- 
thetical ;  thus,  in  Schafer's  "  Physiology,"  in  which  this  subject  is 
ably  reviewed  by  B.  Moore  (vol.  i,  p.  449),  it  is  stated  that  the  weak 
point  m  the  emulsion  theory  of  absorption  always  was  to  show  how 
the  fat  globules  got  into  the  interior  of  the  villi  and  made  their  way  to 
the  lacteal.  Although  the  fat  granules  in  the  emulsion  arc  of  micro- 
scopic dimensions,  they  are  still  lai^e  compared  with  the  dissolved 
molecules  of  scrum  or  cgg-albumcn.  which  arc  unable  to  pass  into 
or  out  of  the  intestine  through  the  epithelial  cells.  Moore,  there- 
fore, asserts  the  necessity  for  a  special  kind  of  absoqjtion  by  bulk 
by  these  cells  and  by  process  of  even  selected  diffusion  from  solu- 
tion ;  such  an  absorption  by  bulk  is  easily  carried  out  by  a  cell  of 
which  the  protoplasm  is  capable  of  free  contraction,  such  as  the 
ameba  or  leukocyte,  but  it  is  diflicult  to  conceive  how  it  can  take 
place  by  a  fixed  cell,  such  as  those  which  line  the  intestine.  Right 
here  we  may  urge  against  the  argument  of  Moore  that  molecules 
of  serum  and  egg-albumen  can  and  do  {)ass  into  tlie  intestine 
through  the  epithelial  cells  in  an  unaltered  condition  (sec  the  article 
quoted  on  pp.  436  and  437  of  Schafer's  "  I'h>'siology,"*  vol.  1). 
The  author  has  gained  the  impression  from  experiments  on  the 
Tectums  of  human  beings  and  animals  which  were  closed  off  from 
the  colon  by  an  inflated  balloon  (sec  "  Digestion  and  Diet,"  by 
J.  C.  Hcmmeter.  "Maryland  Med.  Jour.,"  February  19,  i8gS,  p. 
328),  that  neutral  fats  can  be  absorbed  from  the  rectum  in  the  ab-tencc 
of  digestive  ferments  and  under  conditions  where  the  influence  of 
^bacteria  can  be  reasonably  excluded,     llacteria  naturally  produce 
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decomposition  in  fats,  and  it  is  impossible  to  stcriliEc  the  rectum, 
even  after  shutting  it  off  from  the  colon.  Hut  the  unabsorbed  fat 
remaming  behind  showed  no  truces  of  fatly  acids  or  soap ;  this  was 
s"Kg<^''vc  that  the  fat  had  been  absorbed  as  such.  The  exiieri- 
mcnbt  are  not  conclusive,  but  oftered  merely  as  a  suggestion. 

There  is  a  distinct  tcndcnc)'  in  favor  of  the  view  that  absorption 
of  fats  occurs  almost  exclusively  only  after  saponification.  The 
supporters  of  tliis  theory-  would  oppose  the  results  of  our  experi- 
menu  upon  tlw  rectum  with  the  argument  that  the  structure  of  the 
cells  of  the  lining  membrane  of  tlic  rectum  and  of  the  intestine  arc 
unsuitable  for  the  absorptiim  of  fats  in  the  form  of  emulsion,  and 
tliat  fat  granules  have  never  been  obseivcd  in  the  broad,  striated 
border.  The  objection  of  J.  Munk,  that  the  amount  of  alkali 
necessary-  to  split  up  200  gni.  of  soap,  which  is  the.  amount 
which  can  be  absorbed  in  twenty-four  hours  by  a  dog  weighing; 
twenty-five  kilos,  would  equal  forty  grams  of  sodium  carbonate, 
which  is  three  or  four  times  the  total  quantity  of  alkali  in  the  body 
( ••  Virchow's  Archiv,"  1884,  Bd.  xcv,  S.  408),  has  been  met  by  the 
assumption  that  alkali  is  again  .set  free  in  the  synthesi.'S  of  fat  from 
soap  and  glycerin  within  the  cell  in  e.vactly  an  equal  amount  to 
that  in  which  it  was  used  up  in  the  intestine,  and  that  tins  alkali 
is  returned  again  into  the  intestine  to  serve  tlie  same  purpose  over 
and  act  as  a  carrier  to  a  fresh  quantity  of  fatty  acid  in  the  form 
of  soap  into  the  cell.  TliLs  explanation,  of  course,  amounts  to 
nothing  more  than  meeting  one  lijijolhesis  with  another. 

Solution  Theory  of  Fat  Absorption. — This  theory  is  that 
neutral  fats  arc  split  up  by  the  action  of  steapsin  into  fatty  acids 
and  glycerin.  The  fatty  acids  unite,  with  a  portion  of  tlie  alkalis, 
with  the  mixed  intestinal  juice  to  form  soluble  soups.  The  alkaline 
soaps  and  the  glycerin  are  absorbed  in  solution  by  the  columnar 
cells,  and  there  s>'nthcsi7cd  back  to  neutral  fats.  The  experimental 
e\-idcnce  ujion  which  tlii.s  theory  is  based  justifies  the  conclusion 
reached ;  at  tlic  same  time  it  docs  not  clearly  disprove  the  possi- 
bility of  the  absor(>l!on  of  fat  in  form  of  emulsion.  Hcidcnhain 
("Afch.  f.  d.  ges.  Physiol.."  18SS.  Bel.  xuii,  S.  513)  slill  ailliercs 
lo  the  emulsion  theory  of  absorjrtioii,  but  does  not  explain  the 
manner  in  which  fat  granules  gel  into  the  epithelial  cells,  llje 
bile,  according  to  his  statement,  is  indispensable  in  the  process. 
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favoring  cmulsification  and  thorough  wetting  and  permeation  of  the 
membranes  with  fat  emulsion.  The  fat  globules  pass  on  out  of  the 
columnar  epithelial  celts  by  means  of  protoplasmic  contractions,  ^ 
according  to  this  author. 

The  various  theories  as  to  the  form  in  which  fats  enter  the  epithe- 
lial cells  are  summarized  as  fnllows : 

Emulsion  Theories. — (i)  A  small  percentage  of  fat  is  split  up 
into  fatty  acids  and  glycerin  ;  the  fatty  acids  unite  with  the  alkaline 
bases  of  mixed  secretions  present  in  the  intestine,  and  the  rest  of 
the  fat  is  thereby  cunverlcd  into  emutsioti.  which  is  absorbed  by 
the  columnar  cells.  (2)  A  considirahte  part  of  the  fat  is  split  up  into 
fatty  acids  and  glycerin  and  absorbed  as  emulsitied  fatty  acids  and 
glycerin,  which  are  synthesized  to  neutral  fats  by  the  columnar 
cells. 

SolMiott  Theories. — i.  All  the  fat  is  split  up  into  fattj'  acids  and 
glycerin  ;  the  fatly  acids  combine  with  the  alkaline  ba-tcs  to  form 
soluble  soaps ;  these  and  the  dissolved  glycerin  arc  absorbed  in 
solution  and  synthesized  to  ncutnil  fats  in  the  columnar  cells. 

2.  All  the  fats  arc  split  up  into  fatty  acids  and  glycerin.  The 
fatty  acids  are  dissolved  as  such  by  the  intestinal  fluids  (bile). 
These  dissolved  factions  of  the  fat  arc  absorbed  by  tlie  columnar 
cells,  and  by  these  are  synthesized  again  to  neutral  fats. 

3.  The  processes  under  solution  tJieories  i  and  2  probably  neu- 
trally replace  each  other  to  a  variable  extent  in  some  animals,  but 
in  otlicrs  absorption  takes  place  entirely  in  the  form  of  soaps. 
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The  intestines  have  tiiree  important  functions,  which,  analogousi/ 
to  those  of  the  stomach,  are  termed  tlte  motor,  secretory,  and 
absorptive  functions. 

A  very  intimate  correlation  exists  between  the  sensor}'  and 
motor  functions  in  the  intestines.  Gad,  Ludcritz,  Nothnagcl,  and 
others  inchne  to  tlie  view  tliat  the  intestinal  peristalsis  is  under 
constant  and  direct  ncn-ous  influences,  which  are  supposed  to 
em;inate  from  the  plexuses  of  Auerbach  and  of  Meissner.  Engcl- 
mann,  however,  asserted  that  the  origin  of  peristalsis  is  to  be 
assigned  to  a  process  of  excitation  which  extends  from  musclc-cell 
to  muscle-cell  directly,  witliout  the  intervention  of  nervous  influ- 
ences. 

A  lai^e  number  of  capable  physiologists  and  pathologists  have 
contributed  to  our  knowledge  of  this  subject,  but  among  the  most 
important  recent  studies  are  those  of  Braam-Houkgccst  and  Noth- 
nagel.  The  former  first  perfected  a  method  by  which  the  intestines 
of  animals  could  be  studied  under  warm  normal  salt  solution,  and 
to  Nothnagel  we  are  indebted  for  important  researches  conccmintj 
the  differences  in  action  of  potassium  and  sodium  salts  when  applied 
directly  to  the  intestines,  also  concerning  the  action  of  certain  nar- 
cotics on  the  peristalsis  and  on  the  processes  and  complications 
which  develop  in  connection  with  acute  occlusion  of  the  bowel. 

Under  normal  conditions,  when  the  stomach  and  bowels  are 
em|>ty.  during  sleep,  and  in  the  fetus  during  the  entire  intra-uterine 
life,  the  bowels  arc  in  a  state  of  perfect  rest  This  b  sometimes 
spoken  of  as  "  aperistalsis."  This  condition  of  rest  in  the  intestines 
persists  even  after  the  ingestion  of  food  into  the  stomach.  Even 
during  the  first  stages  of  gastric  digestion  there  is  no  intestinal  per- 
istalsis. During  this  period  there  is  a  copious  secretion  of  alkahne 
bile,  pancreatic  juice,  and  succus  entcricus  into  the  dnodenvim.  It 
Is  well  known  that  these  secretions  stimulate  the  wall  of  the  duodenum 
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mechanically  and  chcmicaJly  ;  nevertheless,  there  are  no  peristaltic 
movctticnts  in  tlie  duodvintm  until  the  fiist  portions  of  the  gastric 
contents  enter  it.  The  explanation  of  this  duodenal  aperislalsis 
during  gastric  digestion  has  been  explained  by  assuming  that 
the  movements  arc  held  in  check  by  an  inhibitory  influence,  ema- 
nating from  the  central  nervous  system  and  transmitted  through 
the  splanchnic  nerves.  Not  until  the  first  portions  of  the  gastric 
contents  have  entered  the  duodentim  do  we  observe  active  and 
rapidly  consecutive  alterations  in  form  and  position  in  the  small 
intestine — the  large  intestine  still  continues  in  rest  at  this  time. 

The  objects  of  intestinal  peristalsis  arc  the  following:  (i)  The 
production  of  an  intimate  mixture  of  the  chyme  with  the  intestinal 
juices :  (2)  con^derablc  neutralization  of  the  acid  gastric  chyme  by 
this  admixture  and  by  bringing  it  into  contact  with  new  surfaces  con- 
tinuou.sIy  .secreting  the  alkaline  succus  entericus ;  (3)  to  aid  in  tlie 
[absorption  of  the  soluble  constituents  of  the  ch>'me  ;  (4)  lastly,  and 
tOiost  important,  the  propelling  of  the  chyme  downward,  thereby 
creating  room  for  new  chyme  coming  out  of  the  stomach,  and 
forcing  tliat  already  received  over  new  areas  of  intestine  constantly 
secreting  their  characteristic  alkaline  products. 

Imestinal  peristaltic  movements  may  be  classified  as  (1)  physio- 
logical and  (2)  pathological.  Braam-lloukgeest  and  Nothnagel 
distinguished  three  types  of  the  physiological  or  normal  move- 
ments: (a)  The  normal  peristaltic  movement;  (^)  pendulum  move- 
menL<i;  (r)  rolling  movements.  All  these  movements  owe  their 
origin  to  alternating  degrees  and  t>'pcs  of  contraction  of  the  longi- 
tudinal and  circular  muscular  fibers. 

The  pfristallU  movement  proper  consists  of  single  expansions, 
caused  by  contraction  of  the  longitudinal  muscular  fibers,  imme- 
diately succeeded  by  a  single  constriction,  effected  by  contraction 
of  the  circular  muscular  fibers.  TliU  produces  a  wavy  peristalsis, 
which  progresses  toward  the  anus  witli  moderate  velocity.  One 
such  peristaltic  ^vave  extends  only  for  a  certain  distance — never  for 
tlic  entire  length  of  the  small  intestine.  Tlie  contents  of  the  bowd 
are  propelled  toward  the  rectum  by  this  undulatory  movement. 
S.  Exner  also  observed  that  the  haustni.  or  .siieculi,  of  tlie  colon 
arc  periodically  drawn  in  and  out  in  a  regular  manner  during  this 
peristal&is. 


86  PENDULUM    MOVEMENTS. 

In  the  pendulum  movementSf  one  and  the  same  piece  of  the 
intestine  is  moved  to  and  fro  without  any  demonstrjible  change 
of  its  lumen,  These  niovenieuts  are  restricted  to  very  small 
portions  of  the  intestine — generally  not  more  than  eight  or  ten 
centimeters  participate  in  them.  Nothnagel  States  that  tbcy  are 
principally  observed  in  the  middle  and  lower  portions  of  the  small 
intestine  when  they  are  moderately  distended  witii  semi-Iiqwid  con- 
tents. There  is  no  downward  progress  of  the  contents  during  the 
pendulous  movements,  except  when  they  are  combined  simul- 
taneously with  peristaltic  movements,  The  pendulous  movements 
effect  an  intimate  admixture  of  the  individual  constituents  of  the 
chyme  among  themselves  and  with  the  digestive  secretions.  They 
also  favor  repeated  contact  of  continually  renewed  portions  of  the 
chyme  with  the  intestinal  mucosa,  so  that  the  resorption  of  food 
substances  is  considerably  advanced  by  this  movement.  The  dura- 
tion of  the  pendulous  movements  may  be  lilleen  minutes,  after 
which  they  cease  as  suddenly  as  they  began,  and  a  prolonged  period 
of  rest  ensues.  The  period  of  rest  may  extend  from  one  to  one 
and  one-half  hours,  but  in  those  portions  of  the  intestine  adjoin- 
ing the  cecum  the  periods  of  rest  arc  much  shorter  than  in  the 
upper  portions. 

The  rolling  movttnents  occur  principally  when  a  section  of  the 
intestine  is  extensively  dilated  by  accumulations  of  gas  and  simul- 
taneously contain  very  liquid  chyme  (Nothnagel),  They  lead  to 
extensive  changes  of  position  of  the  intestine,  and  are,  as  a  rule, 
accompanied  by  tlie  peristaltic  movements  proper.  The  rolling 
movements  propel  the  contents  over  a  distance  of  from  ten  to  twenty 
centimeters  in  a  vcr>-  active  and  cncrKctic  manner.  The  descrip- 
tion of  Nothnagel  is  [jarticularly  graphic :  "  Gas  and  liquid  contents 
are  propelled  toward  the  ileocecal  valve  tn  lively  haste,  so  that  the 
fully  distended  intestinal  portion  seems  to  roll  along  like  a  rapidly 
revolving  wheel,  the  cficct  being  brought  abotit  by  the  circumstance 
that  tiic  circular  constriction  alwa>'8  runs  closely  behind  the  pro- 
gressing and  expanded  loop.  This  peristalsis  may  be  suddenly 
arrested  at  any  portion  of  the  intestine,  as  if  by  a  jerk,  and  that  too 
without  any  demonstrable  external  cause  "  (Nothnagel  attributes  the 
arrest  to  sudden  nervous  inhibition).  After  a  varying  pause  the 
stormy  rolling  movements  may  again  proceed  onward.     When  one 
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observes  the  norma)  intcstiiul  movements  under  normal  physio- 
)ogi<:al  siilt  solution  kept  at  body-temperature  during  the  period  of 
intestinal  digestion,  manifold  and  alternating  peristaltic  movements 
arc  evident.  While  some  portions  of  the  intestine  persist  in  abso- 
lute rest,  others  are  in  active  movement  Two  portions  of  the 
bowel  distant  from  each  other  may  be  going  through  lively  peris- 
taltic movements,  and  the  portion  between  these  may  he  perfectly 
quiet.  Then,  again,  this  hitherto  quiet  portion  may  suddenly 
assume  undulator>'  peristalsis  while  the  two  portions  that  were  just 
observed  in  movement  have  come  to  rest. 

Nothnagel  considers  the  rolling  movements  the  transition  form 
to  the  pathological  intestinal  peristalsis.  The  peristaltic  storms 
in  the  human  intestine,  which  are  accompanied  by  loud  cooing  and 
gurgling  noises,  but  are  painless  (tormina  intcstinorum,  Kussmaul), 
are  attributed  to  this  phenomenon.  The  peristalsis  of  tlie  small 
intestine  is  very  active  and  lively ;  that  of  the  large  intestine, 
comparatively  slow  and  indolent.  Accordingly,  the  chyme,  after 
its  entrance  into  the  dttodentim,  traverses  the  small  intestine 
rapidly,  so  that  the  entire  contents  after  a  large  meal  reach  the 
ileocecal  valve  in  from  two  and  one-half  to  five  hours.  The  much 
shorter  distance  from  the  cecum  to  the  rectum  is  traversed  in  from 
twelve  to  twciit)'-four  hours.  It  should  be  emphasized  that  one 
and  the  same  peristaltic  wave  never  traverses  the  entire  length  of 
the  small  intestine  from  the  duodenum  to  the  ileocecal  valve  under 
physiological  conditions.  Kven  the  most  stormy  rolling  peristalsis 
is  arrested  completely  after  it  has  traversed  a  limited  distance. 

The  increa.ted  normal  rate  of  peristaltic  progress  in  tlie  small 
intestine,  in  contradistinction  to  the  slow  and  retarded  movements 
of  the  colon,  has  been  attributed  to  the  greater  chemical  and 
physical  irritation  to  which  the  small  int«'stine  is  subject,  for  the 
chyme  which  enters  the  duodenum  contains  not  only  free  HCl,  but 
frequently  hard  and  rouj^h  food  particles.  The  HCl  is  gradually 
ncuirahied  by  the  mi.'^c<I  alkaline  intestinal  secretions,  so  that  the 
chyme  in  the  lower  portion  of  the  ileum  presents  a  neutral  or  even 
£unt1y  alkaline  reaction,  while  tltc  larger  food  particles  have  become 
softened  and  disintegrated  by  the  time  the  chyme  reaches  this  portion 
of  the  intestine. 

Experiments  on  the  rate  of  the  peristalsis  of  the  small  intestine 


and  the  colon,  after  stimulation  of  equal  intensity,  have,  however, 
shown  that  the  relations  of  the  rate  remain  the  same,  tlut  of  the 
small  intestine  being  active  and  that  of  the  colon  being  slow.  The 
nature  of  these  rates  of  contraction  appears,  tlierefore,  to  be  an 
inherent  quality,  characteristic  of  the  neuromuscular  apparatus  of 
these  two  portions  of  tlie  intestines.  The  slow  and  impeded  peris- 
talsis of  the  colon  is  of  fundamental  compensator)'  importance  when, 
for  some  reason,  the  digestive  capacity  of  tlie  small  intestine  is 
injured;  normally  only  14.25  per  cent,  or,  in  other  terms,  only 
one-seventh  of  the  total  amount,  of  proteid  ingested  is  left  for 
digestion  in  tlie  colon.  This  means  that  85.75  P^r  cent  is 
digested  and  absorbed  from  the  stomach  and  small  intestine. 
Under  patiiological  conditions  where  intestinal  digestion  is  much 
reduced,  this  relation  may  be  exactly  reversed,  so  that  nearly  six- 
sevenths  of  proteid  digestion  may  fall  to  the  colon.  It  has  been 
observed  under  such  conditions  that  food  substances  are  almost  com- 
pletely absorbed,  and  the  composition  of  the  feces  docs  not  differ  from 
the  normal,  provided  the  colon  is  in  a  healthy  state.  This  extra- 
ordinary demand  for  work  finally  exerts  a  deleterious  effect  upon 
the  colon.  When  increased  irritation  and  irritability  of  the  sen- 
sory and  motor  nerves  of  the  colon  occur  simultaneously,  the  inhib- 
itory provision,  as  shown  in  the  slowing  of  its  peristalsis,  gives  out, 
and  sudden  diarrhea  may  eventually  supervene.  Even  the  normal 
colon  is  capable  of  executing  very  lively  peristaltic  movements. 
This  may  be  observed  in  the  sudden  diarrhea  occurring  in  some 
healthy  people  after  intense  ment<il  emotions,  or  also  in  those  diar- 
rheas associated  with  the  various  inflammations  affecting  tlie  small 
intestine,  and  accompanied  by  increased  motility  of  the  colon.  The 
slow  peristalsis  of  the  colon  is  usually  not  attributed  to  any 
anatomical  peculiarity  of  the  structure,  but  to  a  nervous  inhibition, 
probably  emanating  from  the  nervous  central  organs.  'Hie  rate 
of  circiibtion  through  the  intestinal  walls  is  much  accelerated  by 
frequent  and  energetic  contractions  of  the  musculature.  Accord- 
ingly, the  circulation  in  the  walls  of  the  colon  must  be  proportion- 
ately slower  than  in  the  walls  of  the  small  intestine.  This  explains 
the  different  pathological  results  observed  in  the  lai^e  and  .tmall 
intestine  after  diseases  of  these  organs,  or  of  other  organs  which 
cause  a  passive  congestion  in  the  gastric  and  intestinal  blood-vessels. 
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Undw  physiological  condition!),  all  intcslinal  movements  are 
caused  by  irritation  of  the  contents,  chyme,  feces,  or  gas.  'Hie 
very  intense  rolling  movements  are  attributed  to  distention  of  indi- 
vidual loops  by  gas. 

Innervation  of  the  Intestines. 

Irritations  which  strike  the  mucous  membrane  first  reach  the 
cnd-libcrs  emanating  from  the  nervous  ganglia  in  the  submucosa, 
the  plexus  of  Metswier,  and  are  then  most  probably  transferred  to 
the  myenteric  fJcxus  or  plexus  of  Auerbach.  The  nature  of  the 
r>er\-ous  mechanism  of  intestinal  peristalsis  is  still  quite  obscure. 

Experimental  investigations  concerning  the  influence  of  the 
I  mesenteric  nerves  on  the  peristaltic  movenK-nts  have  yielded  no 
certain  results.  Investigations  on  the  influence  of  the  vagi  have 
yielded  the  following  resulLs:  SlimiiJatioii  of  the  vagi  arouses  or 
increases  tlie  peristalsis  in  the  entire  small  intestine  and  in  the  upper 
hair  of  the  colon.  The  invesrtigations  concerning  the  nature  of 
the  fibers  contained  in  the  splanchnic  nerve  have  demonstrated  that 
intestinal  innervation  i.'t  a  very  complicated  aflair.  In  the  first 
place,  PfluRer  discovered  that  the  same  portions  which  are  aroused 
lo  peristalsis  by  stimulation  of  the  vagi  may  be  inhibited  by  stimu- 
lation of  the  splanchnic  nerve.  Tlic  first  deduction,  then,  was  that 
tlie  \'agi  cunLained  the  excitatory  fibers  and  the  splanchnics  the 
inhibitory  fibers.  In  addition  to  this  it  was  later  discovered  that 
this  inhitiitory  influence  of  the  splanchnic  nerves  is  a  direct  one, 
,  and  that  tbe>'  also  contain  the  vasomotor  fibers  for  the  intestinal 
■  blood-vessels,  for  stimulation  of  the  .spLanchnics  causes  anemia  and 
their  intersection  causes  hyperemia  of  the  intestine.  A  clear  con- 
ception of  intestinal  innervation  was  made  difhcult  by  the  results  of 
Ludwig  and  Kupffer,  von  Basch,  O.  Nasse,  S.  Mayer.  These  in- 
vestigators found,  in  addition  to  inhibitory  and  vasomotor  fibers, 
directly  excitatory  fibers  in  the  splanchnic,  the  stimulation  of  which 
brought  on  a  limited  inte.stinitl  peristal.tis,  and  then  again  Hasch 
and  Mayer  asserted  that  stimulation  of  the  vagi  could  also  inhibit 
pcrtstaLsis.  This  is  apparently  directly  opposed  to  the  results  of 
Pflogcr,  previously  stated. 

Some  sj'stem  has  been  brought  into  these  results  by  the  studies 
of  Ehrmann  and  von  Basch.    They  suggest  that  the  splanchnic 
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nerve  contains  the  motor  fibers  for  the  longitudinal  muscles  and 
the  inhibitory  fibers  for  the  circular  muscles.  On  the  otiier  hand,  the 
vagus  contains  tl]e  excitatory  fibers  for  the  circular  muscles  and  the 
inhibitory  fibers  for  the  longitudinal  muscles.  This  concejnion  is 
analogous  to  one  previously  formulated  by  Fcllner  concerning  the 
innervation  of  the  rectum.  He  found  that  the  nervi  erigentes  con- 
tained the  motor  fibers  for  the  longitudinal  muscles,  and  that  the 
hypogastric  nerves  contained  the  motor  fibers  for  the  circular 
muscles  of  the  rectum.  In  addition  to  the  investigators  men- 
tioned, a  great  number  of  other  pathologists  and  physiologists 
have  interested  themselves  in  this  subject.  Recently,  Stcinach 
claimed  to  have  found  motor  fibers  innervating  the  intestinal  tract 
which  are  contauied  in  the  posterior  sensory  spinal  roots  of  lower 
vertebrates.  The  motor  and  inhibitory  libers  of  the  colon  and 
rectum  are  contained  in  the  sympathetic  nerves,  which  collect  and 
communicate  in  the  inferior  mesenteric  and  hypogastric  plexus. 
Goltz  has  found  a  center  in  the  lumbar  cord  v/hich  innervates  the 
lower  section  of  the  rectum  and  is  concerned  in  the  act  of 
defecation. 

Mechanism  of  Intestinal  Peristalsis. — The  movements  of 
the  intestine  are  brought  about  by  contractions  of  the  muscular 
tunic  in  the  following  manner:  The  outer  or  longitudinal  mus- 
cular fibers  contract,  first  producing  a  dilation  of  tlie  intestine, 
and  just  as  they  begin  to  relax,  the  inner  or  circular  fibers 
contract,  narrowing  the  lumen  and  forcing  on  the  contents  into 
the  expansion  caused  by  contraction  of  the  longitudinal  fibers. 
Contractions  of  the  muscularis  mucosa  can  move  only  the  mucous 
membrane  proper  and  the  villi,  favoring  the  exit  of  the  chyle 
from  the  interior  of  the  villi  (lactcals),  and  the  entrance  and 
exit  of  the  blood  into  and  from  the  lacteal  capillaries,  and  thereby 
the  resorption  of  the  end-products  of  intestinal  digestion.  Peris- 
taltic movements  may  be  caused  by  stimulating  any  part  of  the 
gastro-intestinal  tract.  According  to  Nothnagel.  stimulations 
reaching  the  intestinal  mucosa  first  irritate  the  sensory  ncrve-fibcre. 
and  these  in  turn  transfer  the  stimulus  to  the  motor  centers  of  the 
intestine,  l^indois  is  of  the  opinion  that  the  myenteric,  or  Auer- 
bacb's,  plexus  is  the  sole  one  innervating  the  motions  of  the  intes- 
tines, and  that  the  submucous,  or  Meissner's.  plexus  simply  serves 
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far  the  reception  of  impulses  received  l)iroti|;h  the  sensoiy  nerve- 
fibers  of  ihi:  mucosa  and  tlidr  transmission  to  Aucrbach's  plexus. 
Fleischer  inclines  to  the  opinion  that  Meissner's  plexus  serves 
mainly  as  a  motor  center  for  the  numerous  villi  which  it  supplies 
with  nerve  filaments. 

In  his  interesting  study  on  intestinal  contraction,  F.  P.  Mall 
("  JohiLi  Hopkins  Hospital  Reports,"  vol.  i,  p.  $y)  employs  some- 
what different  terms  for  the  various  peristaltic  movements  of  the 
intestine.  He  speaks  of  the  pendulum  movements  as  the  "rhj-th- 
mic  contractions,"  and  of  the  ordinar)'  progressive  contraction  as 
the  **  vennkular  action."  In  addition  to  this  he  describes  a  third 
form  of  peristalsis  which  he  terms  "  irregular  rapid  wave."  and 
which  corres^nds  to  the  *"  Rollbewegutigen  "  of  Nothiiagcl.  The 
rhythmic  contractions  or  pendulum  movements  may  affect  a  great 
portion  of  the  whole  intestine  at  the  same  time,  and,  according  to 
Mall,  are  dependent  upon  the  circulation  in  the  bowel.  It  has  been 
demonsirated  that  the  current  in  the  blood-vessels  is  controlled  to 
a  limited  degree  by  the  intestinal  peristalsis — tliat  a  contraction  of 
the  circular  muscle  may  act  somewhat  as  a  ptimp.  With  each  con- 
traction of  the  circular  fibers  blood  is  expelled  from  the  venous 
plexus  of  the  submucosa,  thus  increasing  the  portal  pressure.  When 
the  same  muscles  relax  again,  tliis  blood  is  prevented  from  return- 
ing by  the  valves  in  the  intestinal  veins.  In  this  manner  a  rhythmic 
wave  Is  produced  within  the  superior  mesenteric  vein.  The  rhyth- 
mic contractions  not  only  regulate  the  circulation  within  the 
intestine,  but  effect  a  wave  within  the  venae  portae,  thus  aiding  tlie 
circulation  in  the  liver.  Independent  rhythmic  contaction  is  by  no 
means  rare  in  involuntary' muscles.  Laschinger(/:f.}  demonstrated 
rhjlhmic  contraction  in  the  veins  of  a  bat's  ear  when  artificial 
circulation  had  been  carried  on  for  twenty  hours  after  death. 
Hicks  (/.  f.)  showed  that  the  uterus  contracts  rhythmically  once 
every  five,  ten,  or  twenty  minutes  throughout  gestation.  During 
active  digestion  more  blood  is  required  in  the  intestine,  and  the 
rhythmic  contractions,  by  their  pumping  action,  produce  a  venous 
pulse  which  assitts  the  circulation  through  the  liver. 

The  second  form,  the  slow,  regular  contraction,  always  occurs  in 
one  direction,  and  appears  to  be  due  to  local  irritation,  because  it 
may  be  observed  working  independently  in  different  portions  of  the 
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iutesline  at  the  same  time;  tliis  is  what  Mall  calls  the  "normal 
vermicular  contraction."  By  this  motion  bodies  are  propelled  about 
twfo  centimeters  in  a  minute,  or,  if  it  is  continued  uninterruptedly 
throughout  the  whole  intestine,  it  would  require  one  hour  and  thirty 
minutes  to  pass  over  the  entire  lengtli. 

Here  wc  may  be  permitted  to  indulge  in  an  interesting  bit  of 
speculation  concerning  tlie  neuromuscular  mechanism  by  which  the 
characteristic  vermicular  peristalsis  is  effccled.  We  have  already 
quoted  Ehrmann's  statement  that  U)e  longitudinal  muscles  of  the  in- 
testine are  innei-vated  by  the  motor  fibers  of  the  splanchnic  and  the 
inhibitory  fibers  of  the  vagus,  and  that  the  circular  muscles  are 
innervated  by  the  motor  fibers  of  the  vagus  and  the  inhibitory 
fibers  of  tlie  splanchnic.  If  one  assumes  :m  alternating  excita- 
tion of  the  vagus  and  of  the  splanchnic,  the  periodic  changes  in 
the  contractions  of  the  longitudinal  and  circular  muscles  causing; 
the  characteristic  peristaltic  movements  could  be  explained.  The 
excitation  of  the  splanchnic  occurring  first  would  effect  a  contrac- 
tion of  the  longitudinal  muscles,  and  simultaneously  inhibit  tlic 
contraction  of  the  circular  muscles.  Immediately  following  this 
the  irritation  of  the  vagus  would,  on  the  contrar)',  produce  contrac- 
tion of  the  circular  muscles  and  mhibit  the  contraction  of  the  lon- 
gitudinal muscles.  Cash  (/.  c).  in  a  study  of  the  normal  vermicular 
peristalsis,  found  that  it  was  due  to  a  rhythmic  contraction  of  the 
circular  muscle  above  the  body,  which  was  being  propelled  onward. 
Schillbach  (/.  c.)  found  that  irritation  of  the  intestine  by  an  induced 
current,  as  well  as  by  a  constant  current,  produced  a  local  contrac- 
tion which  then  ran  up  the  intestine  for  from  twenty  to  thirtj-  centi- 
meters, and  downward  for  a  few  centimeters  only  when  the  constant 
current  was  employed.  When  the  faradic  current  was  used  in 
stimulating,  the  contraction  ran  up  the  intestine  for  five  or  six  centi- 
meters, and  down  for  only  two  or  three  centimeters,  Nothnagel 
(/.  f.)  observed  that  irritation  produced  by  a  crystal  of  sodium 
chlorid  caused  a  contraction  above  the  point  of  irritation.  If  such 
a  crystal  is  slowly  dra^vn  downward  over  the  peritoneal  surface  of 
the  intestine,  a  contraction  of  the  circular  muscles  will  gradually 
follow  it.  Foreign  bodies  within  tlie  intestine  produce  the  same 
vermicular  peristalsis,  which  in  this  case  has  the  effect  of  moving  the 
body  downwart),  every  new  portion  of  mucosa  with  which  it  comes 
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to  contact  issuing  out  a  new  rcfkx  which  again  moves  it  down- 
ward. Tlie  observations  which  we  have  quoted  dcmonsiralc  that 
an  irritation  at  a  given  point  tends  to  produce  a  stronger  contraction 
above  the  point  of  irritation. 

The  nature  and  mechanism  of  intestinal  peristalsis  became  still 
more  intelligible  after  Nothnagel  had  shown  that  irritation,  when 
exerted  upon  one  point,  caused  not  only  contraction  at  and  above 
tliat  point,  but  also  dilation  below  it.  and  that  the  dilated  portion 
below  the  point  of  irritation  gradually  telescoped  itscif  over  the 
contracted  portion  above  it,  and  thus  a  partial  intussusception  was 
caused.  These  observations  make  it  probable  that  a  circumscribed 
contraction  tends  to  produce  dilation  below,  and,  conversely,  cir- 
cumscribed dilation  lias  a  tendency  to  produce  a  contraction  above. 
These  views  have  also  been  suggested  by  Guerin  (/.  c )  and  by  von 
Basch.  It,  therefore,  seems  probable  that  persistent  contraction  at 
a  point  produces  dilation  below  it,  and  dilation  due  to  the  stimulus 
of  intestinal  contents  or  foreign  body  produces  contraction  above 
it  According  to  these  observers  and  Mall  (/,  c).  there  arc  at  least 
two  forces  that  are  active  in  moving  a  body  through  the  intes- 
tine :  first,  the  body  as  an  irritant  causes  contraction  of  the  cir- 
cular muscle  about  it,  which  puslie.<t  the  body  downward,  and 
every  new  portion  of  the  mucosa  thus  irritated  causes  a  new  con- 
traction above  the  point  of  irritation ;  second,  simultaneoiLily  an 
active  dilation  below  the  constriction  produces  an  aspirating  force 
having  a  tendency  to  suck  the  body  ilownward. 

The  irregular  or  rapid  wave,  which  corresponds  to  the  "  Rollbe- 
wegungen,"  or.  more  hkely,  to  the  pathologically  increa.*ed  peris- 
talsis, is  best  seen  in  the  intestine  of  animals  just  killed.  Accord- 
ing to  Mall  (/.  c,  p.  69),  it  p.-tsses  throughout  the  whole  length 
of  the  intestine  in  about'  a  minute.  When  two  passing  waves 
meet,  they  check  each  other.  Tlie  fact  that  Mall  could  not 
demonstrate  this  peristaltic  wave  in  the  living  animal  except  under 
certain  conditions,  and  that  it  progressed  at  so  sur^irisingly  rapid  a 
rate,  suggests  that  this  form  of  peristalsis  is  distinctly  pathological. 
When  the  int(^.itinc  is  very  anemic  or  hypereniic,  it  Ijecomcs  ex- 
tremely irritable.  This  is  due  in  both  cases  to  want  of  oxygen. 
Bokai  could  produce  increase  in  the  prristal-sis  by  introducing  CO, 
into  the  intestinal  canal,  but  he  could  allay  the  peristaltic  excitement 
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again  by  introducing  oxygen.  He  also  found  tliat  a  very  irritable 
state  was  brouglit  about  by  the  gases  and  organic  acids  of  decom- 
position. It  is,  therefore,  mttonal  to  conclude  that  the  irregular  rapid 
contractions  thus  spoken  of  are  the  means  of  speedily  ridding  the 
intestine  of  irritating  products  of  decompo&tlion.  They  do  not  occur 
during  normal  digestion. 

Influence  of  Disturbances  of  Circulation  on  the  Peristalsis. 

Every  interruption  in  the  movement  of  the  blood  current  in  the 
intestine  causing  either  anemia  or  venous  hyperemia  produces,  in 
the  beginning  of  the  disturbance,  an  increase  in  the  rate  of  the 
peristalsis.  Salvioli  (/.  c)  demonstrated,  in  excised  pieces  pf  the 
intestine  through  which  he  carried  on  an  artificial  circulation,  that 
interruption  of  the  blood  current  caused  contraction  of  the  intestinal 
musculature  and  peristaltic  Heaves.  When  arterial  blood  rich  in 
oxygen  was  allowed  to  flow  into  the  portion  of  the  intestine,  it 
resumed  its  state  of  rest.  The  irritating  condition,  therefore,  in 
tlicse  circulatory  disturbances  is  deficiency  in  oxygen  and  accumu- 
lation of  carbon  dioxid, 

Vciy  slight  circulatory  disturbances  may  be  followed  by  an 
increased  peristalsis.  Hic  increased  peristalsis  observed  in  mori- 
bund patients  or  in  the  state  of  marasmus  is  also  attributable  to 
beginning  disturbances  in  the  circulation  of  the  intestinal  vessels 
and  alteration  of  the  gases  of  the  blood,  When  the  blood  of 
another  species  was  transfused  into  an  animal,  Landois  observed 
stases  and  occlusions  of  the  intestinal  vessels,  which  resulted  in  a 
stormy  peristal.sis  accompanied  by  loud  rumbling  and  borborygmi 
in  the  intestines  and  involuntary  evacuations.  Wlien  circulatory 
di.sturbaiices  persist  for  a  long  time,  they  finally  produce  exhaustion 
of  the  muscular  layers  and  complete  arrest  of  the  peristalsis.  Any 
irritation,  such  as  inflammation  of  the  peritoneum  or  of  the  mucosa 
or  submucosa,  persisting  for  a  long  time  may  cause  intestinal 
paralysis.  It  h.is  been  observed,  in  patients  aflt-cted  with  valvular 
troubles,  that  the  intestinal  peristalsis  may  be  normal,  increased,  or 
diminished,  according  as  the  compensation  is  complete,  partial,  or 
incumpletc.  An  analog)'  to  these  studies  may  be  found  in  the  obser- 
vation that  when  arterial  blood  is  introduced  in  the  vessel  of  a 
relaxed  intestine,  it  first  cai>  <ed  and  then  a  normal 
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Jfdtc^^BwyAitmhmuacax  niili  iwih.  or  if 
tbqr  as  be  nJitiui  ia  pabLta  by  aj— "iiiatiJiMQ  of  d^gvaaii.  sIid- 
{Asnthns,  or  suyOaao,  and  tae  iukmu  ■-"■**""-  farpeKna  can  be 
corrected,  at  fint  aboomaSr  acan  paistaltic  ntoK^aaeas  lesoit, 
and  later  on  they  become  aocanL  I:  may  bappen  thai  the  wrak- 
ened  and  related  ■■*'— ''""^  vails  are  so  cxcessn^-  expanded  In* 
the  st^naling  contents  and  ahomani  Mrmadoo  oi'  gases  that  the 
oontractilitr  of  the  muscnbrare  becomes  seriously  mqiaired. 

Patholocical  Inteattnal  Petiatalsis. 

The  manifold  irritatioas  which  may  strike  the  intesdna]  mucosa 
are  most  probably  first  transfcrreii  irom  the  sensor\-  end  tibnls  to 
the  submucous  plexus,  and  from  this  to  the  m\~enteric  plexus,  which 
is  the  independent  motor  center  of  the  intestine.  The  latter,  also 
called  the  plexus  of  Auerbach,  may  have  its  acti\itA'  stimulated 
and  inhibited  not  only  b\-  impulses  emanating  from  the  intestinal 
mucosa,  but  also  tn-  such  emanaliiig  from  the  blood,  the  perito- 
neum, the  brain,  the  spinal  cord,  as  well  as  from  other  or^ns,  par- 
ticularly &e  stomach.  The  exact  route  by  which  these  innen-a- 
tions  travel  and  the  role  of  inten-ention  which  the  \:agus  and  the 
s[danchnic  play  in  their  transference  an:  unknown.  The  changes 
in  form  and  position  of  the  intestine  and  the  consequent  niovcnicnl.t 
of  the  contents  will  proceed  in  a  normal  manner  when  the  fi>llowin[j 
conditions  are  fultiiled  :  ( [  (  The  digestive  stinmlation  of  ti)e  intes- 
tinal contents  must  be  maintained  at  a  ccrt.iid  level  ;  a  ccrlam 
amount  of  food  irritation  is  necessary-  for  heallliy  peristalsis.  Wlien 
this  is  excessive  or  insufficient,  the  periiiLilsis  becomes  an^menteil 
or  diminished  in  proportion.  (2)  The  irrilabitity  of  the  niolor  m 
sensory  nerves  of  the  intestine  must  be  normal.  (^)  The  eontratl 
ility  of  the  intestinal  musculature  must  be  noniial.  (4!  The  lale 
of  the  blood  flow  in  the  intestinal  vessels,  the  compo.siiiuri  nl"  ilie 
blood,  particularly  its  gaseous  constituents,  must  he  noini.il.  {c) 
Stronger  exdtator\- or  inhibitoiy  impulses  from  other  loealilii-.n  m 
the  organism  must  not  reach  the  intestinal  motor  centers. 

In  case  of  abnormal   intestinal   peristalsis,  if  it  can   he  a-i<  et 
tained  which  one  of  these  five  conditions  is  altered  .ind  in  whal 
manner,  the  necessary  consequences  in  the  intcstin.-il  movrnieiili 
maybe  deduced  with  some  certainty.     Some  morbid  iiller-itioti-., 
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when  tliey  have  readied  a  very  advanced  degree,  may  in  tlie  begin* 
ning  cause  an  increase  in  the  peristaltic  movements,  but  a,(ieT  they 
have  existed  for  a  longer  lime  they  may  produce  a  weakening  and 
even  a  compicte  arrest  of  the  peristalsis ;  this  is  found  to  be  the 
case  in  venous  hyperemia,  in  duodenitis,  jcjunitis.  and  ileitis.  Dis- 
turbances of  die  peristalsis  will  ensue  when  any  one  of  the  five  con- 
ditions mentioned  is  not  normal.  Wlicn  several  of  tlie  conditions 
are  abnormal, — for  instance,  if  wc  have  simultaneously  increased 
irritation  of  the  mucosa  and  increased  sensibility  of  the  sensory  and 
motor  nerves, — we  will  have  a  very  active  peristalsis  resulting  in 
case  the  musculature  is  intact.  If,  in  addition  to  this,  a  venous 
hyperemia  is  added,  the  altered  conditions  all  act  in  the  same  direc- 
tion, and  the  result  is  due  to  a  summation  of  irritations  which  is 
capable  of  efiecling  a  stormy  peristalsis  and  even  involuntary  evacu- 
ations. When  there  is  an  increased  excitability  of  the  intestinal 
nerves,  very  weak  irritations  may  cause  normal  or  increased  peris- 
taltic movements  which  would  not  be  produced  under  normal  con- 
ditions. The  motor  center  of  tlie  intestine  may  be  in  a  state  of 
increased  excitation,  it  may  be  inhibited,  or  it  may  be  abnormally 
excited  and  inhibited  at  the  same  time.  The  influence  of  one  kind 
of  disturbance  upon  the  peristalsis  may  be  totally  cfujnleHialanced 
by  an  antagonistic  influence.  When  excessive  demands  are  made 
u]x>n  the  working  capacity  of  a  musculature  by  strong  irritations 
which  arc  persistently  repeated,  a  state  of  exhaustion  and  paralysis 
of  the  intestine  results  ;  this  may  be  observed  in  the  behavior  of  the 
intestinal  movements  associated  with  stenoses.  When  the  obstruc- 
tion is  modcriite.  the  musculature  in  the  suprastenotic  portions  of 
intestine  becomes  hypertrophied,  in  order  to  surmount  the  diffi- 
culty of  the  passage ;  but  when  the  obstacle  has  become  insur- 
mountable and  tlie  most  intense  muscular  cfTorts  of  the  intestine 
can  effect  no  passage  through  the  stenosis,  we  finally  observe 
paralysis  of  the  portion  involved  ;  this  paralysis  may  be  brought  on 
more  rapidly  nffer  the  administration  of  cathartics. 

Nothnagel  classifies  the  pathological  intestinal  penstalscs  under 
three  headings :  (i)  Abnormally  increased  peristalsis;  (2)  tonicor 
tetanic  contraction  ;  (3)  aniipcnstalsis. 

T.  Inertaseii  periilahis  may  occur  under  the  following  dreum- 
stances :  (*i)  Abnormal  fermentations  and  putrefaction  of  the  intes- 
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tinal  contents,  causing  increased  acid  reaction  ant)  the  formation  of 
toxins  and  gases;  (d)  the  influence  of  extreme  heat  or  cold  or 
chemical  intestinal  irritants ;  (f)  the  introduction  of  purgatives ; 
(d)  under  the  inRuences  of  psychic  and  emotional  impressions  ;  (r) 
in  iKurasthenics  ;  (/)  in  acute  inflammatory  conditions  of  the  intes* 
tine  and  (^)  in  enterostenosis. 

The  rolling  intestinal  movements,  which  we  have  already  described 
uiKler  the  normal  peristalsis,  and  which  Mall  dcsi^^natcs  as  the 
"irr^ular  rapid  wave,"  form  the  transition  from  the  normal  to  the 
abnormal  peristalsis.  Several  types  of  pathological  movements 
have  been  observed  occurring  simultaneously.  A  combination  of 
normal  and  abnormal  movements  has  also  been  observed.  Thus, 
Mall  (/.  c,  p.  73)  states  that  he  has  frequently  noticed  the  rapid 
waves  pass  over  tJic  same  loop  of  intestine  in  a  rh)'thmic  manner. 
This  would  be  a  combination  of  Nothnagcl's  "  gcsteigcite  peristaltic  " 
with  "pcndelndc  Bewegimgcn" — an  abnormal  with  a  nomtal  move- 
ment When  the  intestinal  mucosa  is  in  a  state  of  inflammation 
from  a  chemical  agent,  one  can  observe  very  violent  contractions  in 
the  inflamed  district,  even  when  ihj-s  is  entirely  empty.  Nothnagel 
compares  this  result  to  an  uninterrupted  burrowing  tremor,  in  which 
he  observed  rhJ^hnlic  pendulum  movements  and  drcular  constric- 
tions occurring  simultaneously  or  altcniatcty,  Acconiing  to  Noth- 
nagel, the  important  condition  constituting  abnormal  peristalsis 
consists  of  the  increased  rapidity  with  which  the  contents  are  move*] 
downward.  It  is  difficult  to  dctennine  to  what  extent  the  different 
forms  of  intestinal  contraction  may  blend  into  one  another. 

2.  The  tetamc  coHtractian  presents  two  diflerent  clinical  pictures  : 
{a)  the  tetanic  contraction  occurring  with  an  cmpt>',  and  {b)  with  a 
filled,  intestine.  The  tetanic  contraction  of  an  empty  intestinal  dis- 
trict converts  the  tube  into  a  pale,  solid  string.  If  it  has  extended 
over  a  great  number  of  intestinal  loops,  it  cause:^  a  concavity  of  the 
abdomen,  such  as  is  seen  in  cerebral  meningitis  and  lead  colic. 
The  second  form  of  tetanic  contraction  occurring  in  a  loop  fllled 
with  intestinal  contents  is  frequently  seen  in  intestinal  stenoses. 
'The  loop,  which  is  excessively  flllcd  with  liquid  and  gaseous  con- 
tents and  wtiich  felt  soft  and  clastic  to  the  touch,  suddenly  becomes 
very  resistant  and  b  converted  into  an  almost  rigid  tube.  In  a 
short  lime  it  returns  to  its  previous  elastic  state.  Mall  concludes 
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that  the  classical  vermicular  wave  ("fortsclireitendc  peristaltische 
Bewegutig ")  is  pathological  rather  than  physiological,  bccauiie  it 
results  from  the  action  of  a  chemical  substance — CO,  or  skatol ;  that 
it  usually  works  in  one  way  in  order  to  rid  the  intestine  o(  improper 
products  of  digestion  and  decomposition.  It  is  evident  that  if  this 
view  is  applied  too  strictly,  we  may  have  to  conclude  that  there  are 
no  normal  contractions  of  the  intestine  at  all.  because  they  are  in 
the  end,  all  of  them,  produced  by  the  intestinal  contents,  frequently 
by  the  products  of  digestion.  Then,  also,  it  is  not  at  all  certain  that 
CO,  and  skatol  arc  abnormal  products  of  digestion.  In  our  opinion 
the  classical  vermicular  wave  is  not  pathological,  because  it  is  never 
accompanied  by  pain,  no  matter  how  active  it  may  be.  while,  on 
the  other  hand,  the  tonic  contraction  is  connected  with  intense 
colicky  pain.  The  pain.t  which  occur  with  enteritis,  in  which,  as  is 
well  known,  very  active  vermicular  peristalsis  occurs,  are  not 
assigned  to  this  form  of  movement  by  Nolhnagel,  but  to  the  simul- 
taneously occurring  tetanic  contractions,  the  irritability  of  the 
nerves,  and  the  inflamed  condition  of  the  mucosa. 

J.  Anti/>fristatsis. — Experimenters  have  now  almost  unanimously 
come  to  tlie  conclusion  that  normal  peristaltic  action  works  in  one 
direction  only.  The  clearest  demonstration  of  this  fact  has  been 
furnished  by  Mall  ("  Reversal  of  the  Intestine,"  "Johns  Hopkins 
Hospital  Reports,"  vol.  i,  p.  93).  To  give  this  a  thorough  test.  Dr. 
VVm.  S  Hal.sted  reversed  several  loops  in  dogs  for  tids  investigator. 
A  loop  about  thirty  centimeters  long  was  simply  turned  around, 
and  sutured  in  such  a  manner  that  the  food,  in  passing  from  the 
stomach  to  the  rectum,  had  to  pass  through  a  portion  of  tlie  intes- 
tine in  the  rever.sed  direction.  The  animals  lived  over  a  month, 
and  seemed  to  die  of  starvation.  In  both  cases  the  reversed  por- 
tion was  enormously  dilated  about  the  suture  lying  nearest  to  the 
stomach,  and  the  mucous  menibrancc  of  that  portion  was  con- 
verted into  fibrous  tissues.  That  part  of  the  intestine  was  clogged 
with  food  and  such  materiab  as  had  been  given  the  animals  to  eat 
during  the  experiment — straw  and  glass  balls  among  other  things. 
It  WHS  ver>-  evident  that  although  the  intestine  was  reversed,  it  still 
persisted  in  working  in  its  old  way,  which  was  now  turned  toward 
the  mouth,  and  had  retained  all  the  solid  particles  in  the  neighbor- 
hood of  the  upper  suture ;  tlie  lower  sutures  were  fully  healed  and 
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nnt  distended.  Antiperistaltic  action  occurs  only  under  certain  ab- 
normal conditions,  which,  according  to  Notlin;igcl.  consist  iii  Die 
introduction  of  cither  strongly  irritating  chemical  substances — for 
instance,  strong  solution  of  sulphate  of  copper — or  chlorid  of  sodium 
and  the  like.  Kvcn  this  abnormal  irritation  produces  a  t>-pical  peri- 
xlaltic  movement  simultaneously  witli  tlie  antiperistaltic  movement. 
but  only  then  when  the  irritant  substances  arc  introduced  at  an 
unphysiological  entry.  In  man  the  rectum  must  be  regarded  as 
such.  When  these  irritating  substances  are  introduced  into  the 
stomach  and  reach  the  intestine,  they  create  only  regular  downward 
peristaltic  movements. 

It  was  formerly  believed  that  antiperistaltic  action  took  place  in 
volvulus,  intussusception,  invagination,  and  axial  twists  of  the  intes- 
tine, causing  sudden  stenosis,  because  in  these  conditions  vomiting 
of  fccdl  matter  had  been  observed,  which  could  not  be  explained  at 
that  time  except  by  assuming  an  anti|>eri»taltic  action  of  the  bowel. 
Nothnagcl  has  shown  that  in  stenoses  experimentally  produced,  a 
very  active  peristalsis  first  occurs,  together  with  an  increased  secre- 
tion of  liquids,  causing  a  distention  of  the  section  of  intestine  in 
front  of  the  stenosis.  After  the  dilation  of  the  intestine  has  become 
considerable,  it  contracts  strongly ;  by  this  the  contents  arc  forced 
into  the  adjoining  superior  portion  of  the  bowel.  This  procedure 
may  progress  from  a  limited  distance  upward.  Nothnagel  docs 
not  bel>e\'e  that  this  backward  contraction  can  effect  the  propaga- 
tion of  intestinal  contents  into  the  stomach  in  patients  affected  with 
volvulus,  because  the  portion  of  the  bowel  immediately  in  front  of 
the  stenosis  is  put  into  a  state  of  paralysis  from  excessive  dilation 
in  a  ver>'  few  hours.  He  attributes  the  stcrcoraceous  vomiting 
which  occurs  in  volvulus  to  the  exertion  of  the  strong  abdominal 
pressure  on  tlte  highly  distended  paralytic  intestinal  portions  occur- 
ring in  front  of  the  stenosis.  This  view  is  in  agreement  with  that 
of  Van  Swicten.  When  the  stomach  is  perfectly  empty,  the  pylorus 
is  only  lightly  closed,  and  the  entrance  of  intestinal  matter 
thereby  facilitated.  Nothnagel  produced  invagination  experimen- 
tally by  powerful  faradization  of  a  sliort  piece  of  the  intestine,  and 
Exrter  has  given  a  theory  of  the  mechanism  of  intestinal  invagina- 
tion, which  wc  shall  consider  in  a  special  chapter. 

In  a  ver>'  interesting  serict  of  experiments  Grijtzncr  ("Deutsch. 
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med  Wochenschr.,"  1894,  No.  48}  demonstrated  that  under  certain 
conditions  sUrch  granules,  particles  of  cliarcoal,  finely  cut  horse- 
hair, sawdust,  etc.,  that  were  impregnated  with  normal  salt  solution 
and  injected  into  the  rectum  of  rabbits,  guinea-pigs,  and  rats  were 
Inund  six  hours  later  ail  along  the  upper  part  of  the  small  intestine, 
even  in  the  stomach.  When  suspensions  of  these  particles  were 
made  in  distilled  water,  dilute  HCl,  or  potassium  chlorid  solution 
instead  of  physiological  salt  solution,  the  particles  did  not  descend 
into  the  digestive  tract.  (For  a  critical  review  and  experiments  on 
Grutzner's  results  see  "Diseases  of  the  Stomach,"  by  J.  C.  Hem- 
meter,  .second  edition,  pp.  21 1— 214.) 

The  ascent  of  food  particles  into  the  stomach  from  the  rectum, 
as  observed  by  Grutzner,  is  invisible  to  the  eye,  but  the  antipcris* 
taltic  movement  produced  by  a  salt  crystal  in  the  experiment  of 
Nothnagcl  is  veiy  plainly  visible.  The  antiperistaltic  motion  of 
Griitxner  we  conceive  to  be  only  a  very  feeble  marginal  ascending 
movement,  cflccted  by  surface  contact  of  particles  with  the  epithe- 
lium, which  is  moved  by  the  muscularis  mucosa.  It  is  doubtful 
whether  this  invisible  upward  movement  is  capable  of  propelling  food 
masses,  because  a  central  downward  current  of  large  masses  of  con- 
tents occurs  simultaneously  with  it.  Griitzner  assumes  that  nutri- 
tive cncmata  are  moved  upward  through  the  entire  small  intestine 
and  so  become  digested  and  absorbed;  even  Riegel  (/.  i.,  p.  245) 
and  Fleischer  (/.  c,  p.  1045)  are  satisfied  with  this  interpretation. 
In  my  experience  the  bulk  of  nutritive  enemata  does  not  ascend 
out  of  the  large  intestine.  Very  oflcn,  when  such  enemata  arc  given 
three  times  daily,  a  large  part  of  the  morning  enema  is  washed 
out  of  the  colon  by  the  cleansing  injection  by  whidi  the  new 
cncmata  are  preceded.  It  appears  that  Riegel  and  Fleischer  regard 
the  ascent  of  particles  observed  by  Grutzner  as  an  actual  anti- 
peristalsis,  equally  powerful  and  capable  of  moving  large  food 
ni.i.<ises  as  the  regular  downward  peristaltic  movement;  this  is,  in 
our  opinion,  not  the  case.  In  accordance  with  Christomanos,  we 
could  never  demonstrate  a  visible  antiperistalsis  in  our  repetition  of 
Griitincr's   experiments, 

I'rom  what  I  have  said  in  a  preceding  chapter  it  is  probable 
that  egg-albumen,  fats,  and  milk  may  be  absorbed  from  the  colon 
as  such  without  being  digested.     It  is  also  quite  probable  that  a 
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proteolytic  ferment  working  in  an  alkaline  medium  occurs  in  the 
contents  of  the  colon,  and  that  the  digestion  of  food  cnemala  may 
be  due  to  this  agent  Buscli  ("  Virchow's  Archiv,"  Bd,  xiv)  found 
tliat  food  injected  into  the  rectum  appeared  hours,  sometinics  days, 
after,  from  an  intestinal  fistula  ;  it  has  also  been  noticed  in  rare  cases 
of  great  emaciation  that  food  substances  have  been  vomited  after 
having  been  injected  into  the  rectum.  Tlicse  arc  observations  con- 
cerning decidedly  pathological  conditions.  Busch  also  observed 
th;it  si>lution  of  coagulated  albumin  took  place  in  the  intestine  in 
the  absence  of  gastric  or  duodenal  secretions:  the  patient  had 
received  an  ubdominal  injury,  having  been  homed  by  a  steer,  so 
that  the  gastric  juice,  together  with  the  bile,  pancreatic  juice,  and 
succus  entcricu5,  ran  out  through  a  fistula. 

It  has  already  been  stated  that  the  chyme  traverses  Uic  small 
tnte.stine  in  from  two  and  onc-lialf  to  five  hours,  and  that  the  much 
shorter  distance  from  the  cecum  to  the  rectum  requires  twelve  or 
more  hours.  This  rapid  movement  through  the  small  intestine 
prevents  the  increase  of  putrcfactLve  bacteria  and  their  decomposing 
influence  on  albuminous  substances;  the  slow  peristiitsis  of  the 
colon,  however,  and  the  st^ignation  of  the  contents  caused  thereby, 
favor  putrefaction.  This  decomposition  would  be  still  greater  in 
the  colon  but  for  the  fact  that  six-sevenths  of  the  total  amount  of 
proteid  matter  is  digested  in  the  small  intestine,  and  only  one- 
seventh  left  for  the  large  intestine. 

Defecation. 

The  contents  of  the  colon  become  more  and  more  condensed  by 
the  absorption  of  water,  until  they  are  converted  into  a  mass  of 
MMne  consistency,  generally  filling  the  entire  lumen  of  the  larpc 
intestine.  When  it  has  reached  the  lower  .icction  of  the  rectum, 
this  column  of  excrement  causes  irritation  of  the  sensory  nerves 
and  subsequent  active  peristaltic  movements  of  the  lower  jwrt 
of  tl)e  gul.  The  act  of  expelling  the  feces  from  the  rectum 
b  the  result  of  an  interesting  physiological  ntechanism.  It  is 
effected  by  the  combined  forces  of  the  peristalsis  of  the  lower 
bowel,  contraction  of  the  abdominal  muscles  and  energetic  descent 
of  the  diaphragm,  which  effect  a  very  rapid  descent  of  the  fccat 
ams.     Landois  has  called  attention  to  an  additional  factor  favoring 
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the  extrusion — the  passive  congestion  which  occurs  in  the  intestiDal 
vessels  as  a  consequence  of  prolonged  and  persistent  abdominal 
pressure  before  and  during  defecation.  From  what  we  have  Icamcd 
above,  the  overfilling  of  tlie  intesiinat  vessels  with  venous  blood 
causes  active  peristalsis. 

The  inhibitory  center  for  the  sphincter  ani  muscles,  which  has 
been  referred  to  (he  optic  thalami  (the  fibers  passing  through  the 
cerebral  peduncles  and  medulla  to  tlie  lumbar  cord),  produces  a 
temporary  relaxation  of  the  sphincters.  A  tonic  contraction  of 
the  same,  which  might  reflexly  be  caused  by  strong  irritation  of 
the  sensory  rectal  nerves,  would  make  defecation  impossible.  While 
the  inhibitory  center  produces  a  relaxation  of  the  sphincter  muscles, 
the  levator  ani  contracts,  thereby  stripping  Uie  mucous  membrane 
of  the  redum  over  the  descending  column  of  excrement  and  pre- 
venting a  prnlap.sc.  We  shall  speak  of  the  pathology  of  defecation 
under  the  head  of  Constipation. 


The  Influence  of  Medicinal  Agents  on  the  Peristalsis.* 

Among  tlie  chemical  stimulants  of  the  mucosa  during  the 
normal  digestion  of  food-stuffs  in  the  intestines  we  must  class 
the  HCl  of  the  stomach -contents,  the  bile,  and  the  alkaline 
secretion  of  the  pancreas  and  intestinal  glands.  To  this  group 
are  to  be  added  the  organic  acids  which  arise  from  fermentation  o( 
carbohydrates.  Prominent  among  these  are  butyric,  lactic,  acetic, 
formic,  and  caproic  acids.  It  was  formerly  believed,  ci>nceming 
the  action  of  the  neutral  saline  purgatives,  that  their  effect  was  due 
to  lar^e  quantities  of  water  which  were  secreted  into  the  intestine 
from  the  blood-vessels,  and  which  kept  the  contents  in  a  liquid 
condition.  Tliis  proj^rty  was  ascribed  to  the  hygroscopic  power 
of  the  saline.  From  the  experiments  of  Rodzicjewsky  and  Thiry 
it  is  evident,  however,  tliat  the  method  of  action  of  all  purgatives 
is  dependent  upon  a  stronger  irritation  of  the  motor  center  of  the 
inte-stine,  and  a  consequent  powerful  excitation  of  the  perLitalsis. 
Concentration  and  thickening  of  the  contents  impede  the  normal 
progrejw  of  the  feces.  The  neutral  salts  act  al.*o  by  stimulating 
the  peristalsis,  but  it  is  probable  that  the  hygroscopic  propcit)',  by 
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retaining  considerable  water  in  the  intestine,  aids  in  the  purgative 
efiixt.  It  b  not  ncccssar>'  for  drastic  remedies  to  come  into  actual 
contact  with  the  intestinal  mucosa  in  order  to  produce  their  cBect : 
thc>'  may  act  from  the  stomach  or  even  from  the  blood.  Mild 
Iftxative  renicilies  act  directly  on  the  intestinal  mucosa ;  they  have 
no  such  powerful  cflcct  from  the  stomach  and  blood  as  is  observed 
with  the  drastics. 

It  has  been  repeatedly  observed  that  putrefactive  substances 
injected  into  the  circulation  cause  a  violent  pcrsistalsis  by  influence 
of  the  toxins  on  tlie  motor  center  of  the  intestine.  W.  D.  Booker 
("Transactions  of  the  Ninth  International  Medical  Congress,"  vol. 
Ill),  who  has  i.iolated  many  of  the  bacteria  of  the  intestines  occur- 
ring in  enteritis  of  children,  found  that  some  of  the  organisms 
produce  substances  which,  when  injected  into  the  intcBlitie,  pro- 
duce very  powerful  contractions.  The  animals  experimented 
upon  were  young  rabbits  whose  abdominal  cavities  were  oi)ened 
under  normal  saline  solution.  The  fluid  containing  the  toxic 
substance  was  injected  with  a  hypodcnnic  syiinge  into  the  duo- 
denum. In  a  short  time  the  duodenum  began  to  contract  above 
the  point  of  injection;  tiieae  contractions  gradually  extended  over 
the  point  of  injection  and  forced  the  fluid  downward.  The  con- 
traction would  begin  above  and  run  downward,  then,  ailer  3 
short  intcr\-al.  repeat  itself  again  and  again,  making  a  rhj-thmic 
peristalsis.  As  a  rule,  tlie  contractions  were  not  in  advance  of 
the  6uid  propelled.  Potassium  salts  always  cause  a  local  contrac- 
tion, while  sodium  .salts  always  cause  a  contraction  above  tlie  points 
of  initation  (Nothnagcl,  "  Virchow's  Archiv,"  Bd.  Lx.\xni). 
According  to  Bardcleben  ("Virchow's  Archiv,"  Bd.  iJtxxix). 
potassium  and  sodium  salts  act  alike  on  the  human  intestines.  The 
contraction  caused  by  potassium  salts  results  verj'  promjitly  in 
about  one-half  or  one  second  after  the  contact,  and  lasts  for  ten 
minutes.  The  contraction  due  to  a  contact  with  sodium  salts  is 
not  limited  to  the  spot  touched,  but  may  extend  ten  centimeters 
above  it,  always  toward  the  pylorus.  It  occurs  much  Inter  than 
the  contraction  caused  by  potassium  salts — namely,  two  to  eight 
seconds  after  contact.  It  begins  at  a  ]K>int  from  two  to  four  milli- 
meters above  the  spot  touched,  and  lasts  from  five  to  thirty  seconds. 
The  circular  constriction  which  is  caused  tliereby  is  frequently  re- 
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pt^atoti  and  generally  followed  by  a  vivid  peristalsis.  Notlinagel 
concludes  that  the  sodium  salts  act  principally  upon  the  nerves  of 
the  intestine,  and  that  particularly  the  ascending  contraction,  which 
is  constantly  observt^d,  is  Iransinitlcd  by  the  nervous  elements  and 
not  to  be  regarded  as  a  muscular  effect,  while  the  potassium  salts 
effect  a  stronger  contraction  of  the  unstriated  muscular  fibers  than 
the  sodium  salts. 

The  Effect  of  the  Intestinal  Gases. — Carbonic  acid  gas  (CO,), 
hydrogen  sulphid  (H^S).  and  marsh-gas  (CH,)  are  effective  exci- 
tants of  peristalsis,  while  oxygen  has  a  quieting  effect  on  the  bowel 
movements.  We  have  already  referred  to  Bokai's  interesting  ob- 
nervation  that  energetic  intestinal  contraction  will  follow  when  an 
animal  is  suffocating,  and  these  may  be  arrested  again  by  allowing 
the  animal  to  breathe  freely  or  by  passing  oxygen  into  the  lumen 
of  the  intestine.  The  CO,  had  the  same  effect  upon  the  intestine 
when  it  was  introduced  into  the  lumen  as  when  it  was  introduced 
through  the  blood-vessels. 

affect  of  Drugs.  ChemUals,  and  Toxins. — Phenol  and  skatol  pro- 
duce powerful  contractions  of  the  intestine,  while  indol  seems  to 
be  without  effect.  Belladonna  and  atropin  reduce  the  irritability 
of  the  pU-xus  of  Auerbach,  thereby  causing  reduction,  and  in  large 
doses  even  arrest  of  the  peristalsis.  Opium  and  morphin  in  very 
small  doses  excite  the  inhibitory'  fibers  of  the  splanchnic,  but  in 
lai^c  doses  they  paralyw  the  same.  Therefore,  like  belladonna, 
these  drugs  favor  constipation.  Caffcin,  muscarin,  and  nicotin  ex- 
cite the  motor  apparatus  of  the  intestine.  They  therefore  favor 
evacuations,  but  nicotin  in  larger  quantities  produces  intestinal 
spasm.  Lead  salts  also  produce  intestinal  spasm;  thi.-*  has  been 
observed  ifi  cases  of  lead-poisoning,  and  is  due  to  a  simultaneous 
tonic  contraction  of  the  longitudinal  and  circular  muscular  fibers. 
This  .spasm  is  relieved  by  morphin  and  opium  and  is  increased  by 
purgatives. 


CHAPTER  V. 

UTILIZATION  OF  FOOD  IN  THE  STOMACH  AND  INTES- 
TINES OF  THE  HEALTHY  MAN. 

The  utilization  of  food  in  tlie  intestines  of  the  healthy  man  is 
dependent  on  two  conditions:  first,  on  the  kind,  form  (preparation), 
composition,  and  amount  of  tlie  ^tanie.  which,  in  view  of  the  great 
number  of  the  food-stuffs  in  question,  varies  prcatly ;  and,  secondly, 
on  the  digestive  capacity  of  tlie  intestines  and  of  the  oi^ans  con- 
cerned in  digestion. 

Kinds  of  Food. 

With  regard  to  their  derivation,  foods  may  be  divided  into  two 
great  groups — these  are  the  animal  and  the  vegetable  foods.  To 
the  latter  belong  also  the  relishes  and  spices,  which,  although  they 
usually  contain  only  very  small  amounts  of  albumin,  fat,  or  carbo- 
hydrates, yet  play  an  important  role  in  nourishment,  because  they 
give  the  food  its  agreeable  taste  and  are  therefore  indii^pcnsable. 
By  means  of  numerous  careful  exjierinienLs  in  nourishment  and 
utiiization  of  food  made  by  Rubncr,  and  also  by  Atwatcr,  Praussnitz, 
and  UfTelmann,  it  has  been  determined  that  most  vtigetables. — that 
is,  the  food-stuffs  contained  in  them,  and  especially  the  albumin- 
ates.^-are  not  thoroughly  utilized  in  the  digestive  canal  as  are  the 
animal  foods,  in  which  categor>'  egRS.  milk,  cheese,  and  butter  are 
to  be  placed.  While  97  per  cent,  of  the  albumin  of  meat  and  eggs 
and  90  per  cent,  of  the  albumin  of  milk  are  absorbed  in  the 
intestines,  only  68  per  cent,  of  the  albumin  of  rye  bread  and  of 
potatoes,  72  per  cent,  of  the  albumin  of  soaked  peas,  and  78  per 
ccnL  of  the  albumin  of  wheat  bread  are  absorbed.  On  the  oUier 
hand,  the  carbohydrates  of  the  latter  arc  thoroughly  utilized. 
Itcsidcs,  the  utilization  of  meat  might  vary  according  to  tlie  age 
of  tlie  animals  that  supply  it.  Tlie  tender  flesh  of  young  animals, 
wliich  is  poor  in  connective  tissue,  is  certainty  always  utilized  more 
thoroughly  than  the  Hesh  of  older  animals,  which  is  rich  in  connec- 
tive tissue.     The  meat  of   young  pigeons,  chickens,  partridges, 
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hares,  calves,  pigs,  kids,  and  also  of  fish,  lobsters,  crabs,  oysters, 
and  mussels,  is  eaten,  as  a  rule,  shortly  alter  the  death  of  the  ani- 
mals. The  flesh  of  steers,  oxen,  cows,  sheep,  black  game  (boars, 
bears,  and  badgers),  old  hares,  partridges,  roes,  deer,  etc.,  is  not 
eaten  until  some  time  after  the  death  of  the  animals — at  any  rate, 
not  before  the  death  rigor  has  passed  away.  After  longer  keeping 
(hanging  of  the  flesh  of  older  animals)  large  amounts  of  sarcolactic 
acid  are  formed  in  the  muscles,  which  reacts  on  the  connective 
tissue  and  muscular  fibers,  softening  and  breaking  them  up,  and 
thus  promoting  the  digestibility  and  utilization  in  the  intestines. 
By  putting  meat  in  sour  milk,  which  is  rich  in  lactic  acid  and  also 
in  vinegar  (acetic  acid,  which  acts  similarly  to  lactic  acid),  tliis  pro- 
cess may  be  hastened.  Those  fats  which  are  fluid  at  the  tempera- 
ture of  the  body  are  absorbed  almost  completely  in  the  intestines — 
according  to  Voit  and  Rohmann  98  to  99  per  cent,  while  only  90 
per  cent,  of  those  fats  arc  absorbed  which  have  a  semisolid  consist- 
ency at  the  temi>erature  of  the  body  (J.  Munk,  Fr.  Miiller).  and  only 
1 1  to  1 3  per  cent-  (E.  Voit)  of  those  which  are  solid  at  the  tempera- 
ture of  the  body  (see  W.  O.  .Vtwaler,  "  Methods  and  Results  of 
Investigations  on  the  Chemistry  and  Economy  of  Food,"  Bulletin 
No.  21,  Office  of  Experiment  Stations.  United  States  Department 
of  Agriculture). 

Composition  of  the  Food. 

A  diet  consisting  of  albumin,  fats,  and  carbohydrates,  in  whkh 
the  proportion  of  the  albumin  to  that  of  the  fats  ami  the  CUIki- 
hydrates  is  as  i  is  to  4,  is  best  assimilated  in  the  intestines,  accord- 
ing to  the  experiments  that  have  been  made  up  to  llic  present  time. 
Every  excessive  favoring  of  one  of  these  three  food-stuffs  at  the 
expense  of  the  other  must  be  avoided,  because  their  utilization  in 
the  stomach  and  intestines  is  unfavorably  influenced  thereby.  Thus, 
for  instance,  if  the  food  contains  an  abnorm.iliy  high  percentage 
of  carbohydrates,  20  per  cent,  of  the  albumin  introduced  at  the 
same  time  may  appear  in  the  excrement  unutilised. 

Amount  of  Food. 

The  amount  of  nutritive  substances  that  the  normal  gastro- 
intestinal tract  is  capable  of  abiiorbing   is,  at  the  most,  only  300 
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gm.  his.  400  gm.  albumin,  and  $$0  gm.  carbohydrates  in  twenly- 
four  hours ;  but  by  the  introduction  of  such  amounts  great  de- 
mands are  made  on  the  intestines  and  the  stomach,  and  there  are 
probably  very  few  men  who  would  not,  after  the  introduction  of 
such  great  amoiint.t  of  fats,  albumin,  or  carbohydrates  in  tlieir 
food,  pass  off  a  part  of  the  same  unutihr.cd  in  tlic  feces.  So 
large  a  quantity  of  any  one  of  the  food-stufls  is  assimilated  com- 
pletely or  nearly  completely  in  the  intestines  only  when  an  increase 
in  one  of  these  substances  is  accompanied  by  a  proportionate  dimi- 
nution in  the  quantity  of  the  ollicrs. 

Preparation  of  the  Food. 

The  digestibility  of  vegetable  and  animal  foods  may  be  materially 
increased  by  a  judicious  preparation  of  the  food  by  means  of  roast- 
ing, boiling,  baking;  furthermore,  by  beating  the  meat,  cutting  it 
into  pieces,  or  grinding  or  scraping.  The  utilization  of  animal 
foods  is  not  in  all  cases  improved  by  boiling,  roasting,  or  smoking, 
certain  kinds  of  meat,  especially  beef  and  probably  also  ham.  being 
better  assimilated  when  in  a  rare  condition.  The  frequent  use  of 
raw  meat  is  not  advisable,  however,  becau.se  raw  meat  soon  excites 
repugnance,  and,  on  the  other  hand,  because  there  is  danger  of  tlie 
transmission  of  animal  parasites  unless  the  meat  is  in.spected  micro- 
scopically (see  Dietetic  Kitchen.  Mcmmctcr's  "  Diseases  of  the 
Stomach,"  second  edition,  p.  228). 

Behavior  of  the  Healthy  Intestine  During  Digestion. 

The  digestive  capacity  of  the  intestines  is  naturally  not  the  same 
in  all  people ;  the  working  power  of  it.<  .secretions  diOens  just  as 
does  tlie  capacity  of  the  glands  which  produce  them.  There  are 
individual  fluctuations,  which  can  often  be  ven'lied  in  practice. 
While  some  individuals  assimilate  entirely  or  nearly  entirely  ver>- 
great  amounts  of  food,  others  pass  off  parts  of  the  albuminates. 
cart>ohyd rates,  or  fats  unutilized  with  the  feces  if  they  eat  the 
identical  amounts,  fvimotimes  all  the  mcmliers  of  a  family  are 
distinguished  by  a  marked  digestive  power  of  the  stomach  and 
intestines;  indeed,  tliLs  may  be  inherited  through  several  genera- 
tions. From  personal  experience  in  private  practice  I  can  state 
that  in  some  families  all  the  members  complain  of  infirmity  of  their 
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digestive  organs,  and  that  after  heavy  meals  the  feces  contain  large 
amounts  of  undigested  particles  of  food. 

The  utilization  of  the  various  food-stuffs — albuminates,  fals,  and 
carbohydrates — may  be  quite  unequal  in  different  persons,  so 
Uiat  many  people  may  thoroughly  assimilate  ver>-  large  aiDounts 
of  fats  that  are  liquid  at  the  temperature  of  the  body,  or  large 
amounts  of  carbohydrates,  and  yet,  on  the  contrary,  assimilate 
the  other  two  food-stuffs  incompletely.  Undoubtedly  much  de- 
pends upon  habit.  On  this  account  Japanese  and  Irishmen  who 
from  youth  up  are  accustomed  to  live  quite  extensively  on  rice 
and  potatoes,  respectively,  can  assimilate  650  gm.  of  these, 
whereas  most  other  persons  who  from  childhood  have  consumed 
greater  quantities  of  albumin  and  fats  besides  the  carbohydrates 
can  at  most  assimilate  and  absorb  only  from  500  to  550  gm.  of 
carbohydrates.  When  the  diet  is  changed. — for  instance,  when 
one  passes  over  from  a  diet  consisting  chietly  of  meat  with  but  few 
vegetables  to  one  consisting  largely  of  vegetables  with  but  little 
meat,  or  vice  versa, — the  new  nourisment  will  probably  at  first  be 
incomi)letely  assimilated,  and  continue  so,  indeed,  until  the  secre- 
tory apparatus  of  the  stomach  and  of  the  intestines  has  grown 
accustomed  to  the  stronger  or  weaker  (mechanical  and  chemical) 
stimulation,  as  the  case  may  be.  Also,  in  the  case  of  convalescents 
recovering  from  severe  fevers  (typhoid),  who  have  for  many  weeks 
taken  but  scanty  liquid  or  pulpy  nourishment,  when  larger  amounts 
of  food  which  is  not  so  easily  digested  are  introduced,  the  food  is 
certainly  at  first  less  thoroughly  absorbed  than  before  the  sickness, 
and  probably  a  shorter  or  longer  time  will  elapse  in  the  various 
cases  before  the  capacity  of  the  digestive  organs  has  again  reached 
its  previous  condition. 

Utilization  of  Food  in  the  Intestines  under  Abnormal  Con- 
ditions. 

Wlicn  the  flow  of  the  bile  into  the  intestines  is  completely 
stopped,  the  digestion  and  absorption  of  fats  and  also  of  albumi- 
nates suffer;  especially  so  if  the  food  contains  much  fat,  because 
the  undigested  fat  envelops  a  part  of  the  albumin  of  the  food  and 
thus  hinders  itit  transformation  and  absorption  into  the  lacteals. 
If  tile  secretion  of  the  pancreatic  juice  into  the  intestines  ceases 
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completely  from  any  reason,  all  three  food-stufTs  arc  very  probably 
less  completely  utilized  than  normally.  The  same  is  tiaiiMcntl)' 
the  case  during  extended  actite  catarrh  of  tlic  large  and  of  the 
small  intestine ;  permanent  defective  utilization  of  food  is  produced 
in  severe  amyloid  degeneration,  and  also  in  atrophy  of  the  intes- 
tinal mucosa  and  muscularis.  The  fact  that  those  people  who 
MiAcr  from  stomach  diseases  oden  assimilate  the  food  more  incom- 
pletely in  the  intestines  also,  need  not  surprise  us  when  we  consider 
the  dose  interrelations  existing  between  the  two  portions  of  tlie 
alimentary  canal.  If,  for  instance,  in  patients  suOcring  from  dila- 
tion of  the  stomach,  chronic  |>a5tritis,  or  cancer,  serious  decompo- 
sition and  decay  take  place  in  the  contents  of  the  stomach  as  a  re* 
suit  of  long-continued  stagnation  and  of  the  absence  of  free  HCI, 
these  contents,  when  passed  over  into  the  intestine,  may  irritate  the 
mucosa  and  il-t  nervous  motor  end-organs  so  much  that  the  chj-me 
is  carried  down  too  rapidly,  and  a  part  of  the  nourishment  con- 
tained therein  is  not  digested  and  absorbed,  and  is  passed  off  un- 
utilized with  tlic  feces.  In  those  patients  suffering  from  nervous 
gastric  anaddity.  the  albunitnate.t,  carbohydrates,  and  fats  of  the 
food  arc  utilized  less  completely  than  in  the  case  of  normal  secre- 
tion of  gastric  juice.  For  when  there  is  no  free  HCI  in  the  gastric 
contents,  the  putrefaction  of  the  chyme  may  start  already  in  the 
smaller  intestine,  and  the  efficacy  of  the  intestinal  ferments,  as  is 
well  known,  may  be  completely  destroyed,  after  a  short  time,  by 
bacteria  and  toxins. 

The  interesting  physiological  experiments  of  Pawlow  {/,  c.)  have 
already  beeit  referred  to.  but  I  would  repeat  here  that,  according  to 
this  investigator,  the  HCI  of  the  gastric  juice  is  the  normal  stimu- 
lation to  the  secretion  of  the  pancreas — in  the  absence  of  HCI.  I 
have,  as  a  rule,  generally  found  the  pancreatic  digestion  less  active 
than  normally.  This  occurs  also  in  all  tlio.se  diseased  conditions 
of  other  organs  which  cither  cause  {directly  or  indirectly)  an  ex- 
treme venous  pas.'iive  congestion  in  the  digestive  organs,  for  in» 
stance,  in  aflcctions  of  the  heart,  the  respiratory  organs,  the  kid- 
neys, the  vessels,  the  liver,  etc.,  which  react  unfavorably  on  the 
motility  and  absorption,  as  well  as  on  tlie  secretion  of  the  intestinal 
juices,  or  which,  through  the  medium  of  the  nervous  system,  cause 
a  great  increase  of  intestinal  peristalsis,  cutting  short  the  time  of 
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digeslion  of  tlie  chyine  in  the  intestines.  Atony  and  even  intestinal 
spasm  may  occasionally  be  observed  in  meningitis  and  lead  intoxi- 
cation. All  tliese  diseased  conditions  may  alTect  the  utilization  of 
the  food  in  the  intestines  more  or  less  unfavorably.  A  judicious 
diet  adapti:d  to  the  changed  conditions  can  be  selected  only  alter  a 
thorough  knowledge  and  careful  consideration  of  the  pathological 
changes  in  the  various  diseases. 


Digestibility  of  the  Various  Foods. 

The  word  "  digestibility,"  in  spile  of  its  frequent  use,  is  vari- 
ously defined,  and  m.iny  dilTcrent  processes  and  conditions  are 
included  under  the  term.  By  some  the  digestibility  of  food  is 
identified  erroneously  with  its  utilization  in  the  stomach  and  intes- 
tines. Although  they  are  related  terms,  yet  digcslibilttj'  and  utili- 
zation are  not  completely  synonymous.  For  instance,  a  very  abund- 
ant, difficultly  digested  nourishment  may  be  splendidly  assimilated  in 
the  stomach  and  intestines  if  its  prejaration  is  correct,  and  if  the 
digestive  organs  of  the  person  in  question  are  vigorous.  Nouri.sh- 
ment,  consisting  of  various  foods,  of  which  each  one  by  itself  is 
easily  digested,  may  be  but  poorly  assimilated  if  the  combination 
is  injudicious  and  the  amount  is  excessive  in  proportion  to  the 
capacity  of  the  stoniacii  and  of  the  intestines.  The  manner  in 
which  foods  agree  with  individuals — i.  e.,  tlie  subjective  condition 
during  digestion — is  taken  by  some  as  an  infallible  criterion  for 
the  digestibility  of  the  same ;  and  those  foods  are  called  easily 
digested  which  cause  no  complaint  when  consumed  in  large 
amounts,  while  those  after  the  consumption  of  which  disagreeable 
sensations  arc  experienced  in  the  abdomen,  are  referred  to  as  diffi- 
cult of  digestion.  Agreeablcnes.s,  however,  U  no  reliable  criterion, 
for  whereas  complaints  may  not  set  in  after  eating  foods  which  are 
recognized  as  hard  to  digest  and  which  arc  poorly  assimilated  in 
the  stomach  and  intestines,  the  same  complaints  may  often  occur 
after  eating  food  which  is  thoroughly  assimilated ;  indeed,  a  form 
of  food  which  has  been  repeatedly  consumed  and  splendidly  digested 
and  which  has  never  disturbed  the  subjective  well-being  may,  on 
another  occasion,  cause  extreme  discomfort  in  the  same  person, 
because  the  irritability  of  the  digestive  sensory  nerves  has  been,  in 
the  mean  while,  abnormally  increased  as  a  result,  perhaps,  of  exce»> 


sive  mental  work  or  for  some  other  reason.  Being  accustomed  to 
a  certain  diet  may  also  contribute  to  the  greater  agreeablencss  of 
the  same,  even  if  it  is  difHcitlt  to  digest,  A  negro  consuming  five 
kilos  of  sweet  potatoes  in  a  day  may  feci  perfectly  well,  although 
lie  may  be  badly  nourished  and  although  this  diet  is  entirely 
faulty  and  hard  to  digest  and  would  cause  the  greatest  discom- 
fort to  a  man  accustomed  to  a  diet  consisting  principally  of  meat 
foods.  It  has  been  suggested  that  the  digestibility  of  the  various 
foods  could  be  determined  by  their  longer  or  shorter  stay  in  the 
stomach,  and  that  those  foods  which  "the  stomach  got  through 
with  most  quickly"  are  to  be  considered  more  easily  digestible ;  those 
which  require  a  longer  gastric  digestion,  therefore,  more  difficult  of 
digestion.  This  opinion,  which  even  now  has  many  adherents,  can 
no  longer  be  maintained,  since  it  is  known  that  the  larger  part  of  the 
food-stuffs  is  not  digested  and  absorbed  in  the  stomach,  but  only  in 
the  intestines,  anil  that  larger  portion.s  of  fat  may  pass  over  into  the 
intestines,  although  tlic  same  is  not  digested  and  absorbed  in  the 
atomach  at  all,  and  that  the  same  may  be  the  case  in  regard  to 
(bods  which  arc  entirely  indigestible  in  the  stomach  and  intestines, 
which  foods  have  been  consumed  togetlier  with  easily  digtitible 
Ibods. 

The  digestibility  of  various  foods  and  its  relation  to  the  rate  of 
evacuation  from  the  stomach  are  dependent  upon  a  number  of 
bctors.  some  of  which  arc  still  imperfectly  understood.  Prominent 
among  these  are,  first,  the  amount  of  HCl  required  in  the  prote- 
olysis of  any  particular  food,  for  this  determines  the  time  of  the  ap- 
pearance of  free  HCl  in  the  g.-wtric  chyme,  ami.  secondly,  tlie  con- 
dition of  the  neuromuscular  apparatus  of  the  stomach. 

The  appearance  of  free  KCI  is  a  .stimulus  to  peristalsis,  and 
henoe  the  less  HCl  a  food  requires  for  its  saturation,  the  sooner  it 
will  be  rendered  soluble  or  evacuated  into  the  duodenum.  For 
instance,  if  a  healthy  individual  con-iumcs.  on  different  days,  ex- 
actly the  same  amount  of  cither  calfs-brain,  sweetbreads,  veal, 
beef,  pork,  and  mutton,  .-us  a  rule  the  stomach  will  be  found  eniiity 
9ooner  when  the  first  two  have  been  eaten  than  when  the  others 
have  been  introduced,  and  a  .strong  free  HCl  reaction  can  usually 
be  observed  sooner  in  the  drawn  contents  of  the  stomach  when  the 
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first  two  have  beeii  eaten  than  in  case  of  the  latter.  Since  it  has 
also  been  determined,  by  many  thorough  investigations  of  Fleischer, 
that  sweetbreads  and  calfs-brain  unite  witli  much  less  HCl,  and  are 
correspondingly  much  poorer  in  albumin  than  the  others  (thus, 
according  to  this  author,  lOO  gm.  calf 's-brain  unite  with  only  0.65 
ofHCI;  loogm.  ofswcctbrc:ids,  with  o.pof  HCl;  whereas  the  other 
meats  referred  to  require  more  than  double  or  triple  the  amount 
of  HCl),  it  is  comprehensible  that  the  slay  of  calf's-brain  or  sweet- 
breads in  the  stomach  must  naturally  be  shorter.  Experiments 
on  healthy  persons  and  animals  have  taught  us  that  in  the  second 
period  of  stomach  digestion,  during  which  the  chyme  contains  free 
HCl,  its  quantity  decreases  much  more  rapidly  than  in  the  first 
period,  when  free  HCl  is  absent,  and  that  in  the  second  period  the 
intervals  betxvecn  the  passage  of  the  single  portions  of  the  gastric 
chyme  into  the  intestines  are  much  shorter  than  in  the  first  If  the 
chyme  contains  large  amounts  of  free  HCl.  not  only  is  a  part  of 
the  albumin  of  the  food  transformed  into  acid  albumin,  propeptone, 
and  peptone,  which  is  at  once  absorbed,  but  energetic  contractions 
of  the  gastric  musculature  are  produced  by  the  strong  chemical  irri- 
tation of  the  gastric  mucosa,  and  thereby  the  digestion  and  assimil- 
ation of  the  slnmach-contents,  as  well  as  their  evacuation  into  the 
intestines,  are  materially  aided.  In  case  larger  amounts  of  carbo- 
hydrates are  introduced  witli  the  meat  foods,  the  amount  of  chyme 
decreases  more  slowly  in  the  second  period  of  stomach  digestion 
than  when  the  diet  consists  of  meat  alone,  because  the  conversion 
of  starch  by  means  of  the  saliva  is  inhibited  when  free  HCl  {0.12 
per  cent)  appears.  The  amylaceous  foods,  therefore,  after  this 
degree  of  acidity  lias  been  reached,  can  no  longer  be  converted 
into  erythrodcxtrin,  maltose,  and  dextrose,  and  must  be  evacuated 
into  the  duodenum  in  the  form  of  insoluble  starches. 

Rapid  iivacuation  of  certain  foods  from  the  stomach — as,  for  in- 
stance, calf's-brain  or  sweetbreads — does  not  always  indicate  that 
these  sre  more  easily  digested  than  others  which  are  retained  much 
longer  in  the  stomach.  Under  certain  conditions  there  may  be  evi- 
dences of  arrested  digestion  when  the  process  has  actually  been 
very  active.  In  the  ex|)eriments  on  artificial  digestion  by  Fleischer, 
for  example,  equal  amounts  of  calf 's-braln,  sweetbreads,  tender  ham, 
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veal,  beef,  pork,  and  mutton,  each  chopped  fine  and  cooked,  were 
sut^ectcd  to  t)ie  same  conditions  of  cxjicrimenul  digestion  at  body- 
tcmpcmture  after  water  had  been  added.  Firet,  they  were  sub- 
jected to  the  action  of  HCi  and  ]>epsin,  and,  aficr  the  add  had  been 
ncutrahzcd  and  made  sliglitly  alkaline,  they  were  subjected  to  tlie 
actioti  of  pancreatin.  ']~he  digestive  period  was  in  all  about  from 
eighteen  to  twenty  hours.  These  »|>eriment!i  apparently  showed 
thai,  contrary  to  the  previous  theory,  calf 's-brain,  sweetbreads,  and 
tender  ham.  whicli  liavc  so  often  been  claimed  as  easily  digested,  arc 
less  completely  digested  and  utilized  in  the  stomach  and  intestines 
than  tlic  other  kinds  of  foods.  After  the  completion  of  the  experi- 
ment, tlie  itigcstive  mixture  of  calf's-brain  and  ham  still  showed 
a  very  considerable  undigested  residue.  In  the  digestive  mixture 
of  the  ham  there  were  numerous  apparently  entirety  unchanged 
pieoes  ol*  meat  which  were  not  decomposed  nor  even  attacked  by 
dilute  caustic  alkalLi ;  a  much  larger  part  of  the  sweetbreads  was 
digested,  but  yet  a  considerable  part  was  not  digested,  while  the 
other  kinds  of  meat  were  decomposed  and  tlierefore  digested  up  to 
a  very  small  fraction.  Since,  however,  the  results  of  Flei.sdier's 
experiments  in  glass  vessels  can  not  be  directl}'  applied  to  the 
normal  human  digestion  in  the  stomach  anil  intestines,  and  sinoe 
they  need  confirmation,  it  is  very  desirable  that  numerous  thorough 
ex|M:rinient.s  on  he^ilthy  i>er»ons  under  approximately  like  con- 
ditions be  made,  for  the  purpose  of  determining  the  digestibility 
of  the  most  important  meat  foods.  Much  tlcjiends  on  the  manner 
in  which  foods  arc  combined.  Thus,  fats  combined  with  carbohy- 
drates (t)utter  or  gravies  with  potatoes,  butter  and  rice,  bread  and 
butter)  arc  much  better  utilized  than  wlien  fats  are  ingested  to- 
gether with  proteids  (meats  fried  in  fats  or  fried  oysters),  because, 
in  the  first  place,  the  two  food.5.  f^ts  and  starches,  act  synei^stic- 
ally.  for  fats  depress  the  gastric  secretion  and  hence  favor  the  action 
of  ptyalin :  but  for  thi.s  same  reaM>n  meats  e-iten  witli  fats  would 
not  meet  with  sufficient  acid  gastric  Juice  to  undergo  sufficient 
proteol)'si«  in  the  stomach.  Many  vegetable  foods,  if  prepared  ]>rop- 
crly  or  combined  properly,  arc  utili;-cd  better  in  the  .-itomach  and 
intestines  than  they  would  otherwise  be.  as  Rubiier's  experiments 
have  shown. 
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Proteolysis  at  First  Rapid,  May  Be   Arrested  Later  by  Its 
Own  Products. 

It  is  a  well -confirmed  observation  that  the  action  of  ferments  is 
inhibited  and  may  be  arrested  entirely  in  the  presence  of  an  excess 
of  their  own  products.  For  example,  plyalin  will  cease  to  effect 
amylolysis  in  a  glass  vessel  when  the  presence  of  maltose  and  dex- 
trose has  reached  a  certain  percentage.  The  yeast  ferment,  zymase, 
will  ceasi;  to  convert  maltose  and  ylucose  into  alcohol  after  a  certain 
amount  of  alcohol  has  been  formed.  Numerous  other  examples 
of  this  phenomenon  could  be  cited.  We  must,  therefore,  expect 
that  in  the  action  of  enzymes  the  continuous  and  complete  decom- 
position of  the  original  substance  on  which  the  enzyme  works  can 
not  take  place  unless  the  ultimate  product  funned  is  removed  as 
fast  as  it  appears.  If  this  is  not  done,  the  action  will  go  on  rapidly 
at  first,  but  gradually  more  slowly,  until  the  equilibrium  point  is 
reached,  when  the  action  should  cease.  Tamman  has  shown  '  that 
the  action  of  emulsin  on  amygdalin  is  inhibited  by  the  accumula- 
tion of  the  products  of  decomposition.  Brown  and  Morris  have 
shown  that  it  is  not  possible  to  liydrolyze  more  than  So  per  cent, 
of  starch  by  means  of  diastase,  generally  nearly  20  per  cent,  of 
dextrin  remaining.  Hut  Lea  has  found  that  the  hydrolysis  can  be 
completed  if  the  sugar  is  removed  as  fast  as  it  is  formed. 

In  an  extensive  series  of  similar  quantitative  digestion  experi- 
ments, conducted  with  every  regard  to  physiological  and  clicmical 
detail,  I  have  been  convinced  that  the  .lame  conditions  prevail  with 
regard  tn  the  proteolysis  of  the  albumin  molecule  under  the  action 
of  the  pepsin  and  HCl  and  under  that  of  trypsin.  Pepsin  and  tryp- 
sin do  not  effect  the  conversion  of  protcid  into  peptunc  and  amids 
by  a  single  operation,  but  b>'  a  succession  of  stages,  each  character- 
ized by  the  appearance  of  definite  tntemiediate  bodies,  which  have 
been  isolated  and  studied  by  Kiihnc  and  Chittenden,  1  have  already 
described  pepsin  pmteolysis  and  the  viewv  of  authorities  on  the 
immediate  products  before  pciJtone  is  formed  in  my  work  on  "  Dis- 
eases of  the  Stomach"  (second  edition,  pp.  4$  and  49;  see  also 
J.  Reynolds  Green,  "The  Soluble  Ferments  and  Fermentation"), 
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Claude  "Bernard  held  the  view  that  the  action  of  pcj>sin  was  a 
preliminary'  stage  in  ibe  proteolytic  digestion, — a  prcparalioii  for 
the  more  vigorous  transrormation  brought  about  by  the  action  of 
ti>-pstn  in  the  intestines — and  recent  investigations  of  Pawlow  (/.  c.) 
and  Racliford  (/.  r.)  apparently  demonstrate  an  intimate  correlation 
of  the  two  kinds  of  protcoly-sis  and  a  dependence  of  the  pancreatic 
upon  the  ga.stric  proteolysis.  Chittenden  and  Amerman  believe 
that  complete  peptonization  is  not  a  propcrt>'  of  gastric  digestion 
in  cither  tlw:  natund  or  artificial  process.  The  relative  amount  o( 
proteoses  and  pqjtonc  found  when  digestion  by  pepsin  and  HO 
aj^roaches  iLs  completion  is  approximately  65  of  proteoses  and  50 
of  |>eptonc — that  is.  there  is  more  than  twice  as  much  of  tlie  primary 
proteoses  formetl  Ilian  of  subsequent  products. 

The  principal  reason  why  the  subsequent  action  i.i  so  slow  and 
incomplete  is  to  be  sougtit  in  tlic  very  presence  of  the  excc*s  of 
primary  products  of  pepsin  and  HCI  digestion.  If  the  subsequent 
formation  of  products  of  pepsin  (hetcroprotcosc,  dcuteroprotciise, 
antphopeptonc)  is  inhituted  in  the  stomach  by  the  primary  products 
of  digestion,  it  must,  of  necessity,  be  much  more  inhibited  in  a  glass 
vessel  during  artificial  digestion  experiments  under  conditions  as 
those  in  which  Fleischer's  expcrimcnls  were  conducted ;  for  in  the 
stomach  the  excess  of  primary  products  is  removed  by  absorption, 
and  a  relation  is  maintiinud  in  which  the  fennent  i.t  enabled  to  con- 
tinue its  work  at  least  for  a  longer  time  than  in  a  glass  vessel,  where 
there  is  no  absorption  and  the  accumulation  of  priiniir^'  proteoses, 
tt^cther  with  such  other  subsequent  products  as  may  be  formed, 
niust  eventually  arrest  the  action  of  pepsin  and  HCI  entirely. 

In  determining  critically  the  value  of  the  experimental  facts 
advanced  bj-  Fleischer  concerning  the  digestibility  and  utilization 
of  socb  protcid  foods  as  calfs-brain.  sweetbreads,  ham,  etc.,  I  fail  to 
recognize  that  scicntiSc  conclusions  can  be  drawn  from  them,  because 
a  vcr>'  active  pnrtt-nlysis  (such  as  ukes  place  by  action  of  pepsin 
and  HO  on  sweetbreads)  is  very  soon  arrested  by  formation  of 
the  pritnar>-  proteoses,  as  previously  described,  and  the  finding  of 
tnicfigestcd  ham  and  sweetbreads  in  the  digestive  mixtures  at  the 
tad  of  the  experiment  does  liot  necessarily  prove  that  these  foods 
are  indigestible— it  may,  indeed,  be  interpreted  as  an  evidence  that 
tbey  are  very  readily  digested ;  so  readily  indeed,  that  the  primary 
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proteoses  and  subsequent  products  arc  so  rapidly  formed  as  to 
arrest  the  proteolysis  at  an  early  stnge. 

If  such  mixtures  in  which  tlic  pepsin  protcoI>'sis  is  arrested  arc 
placed  in  dialyzers  and  kepi  at  proper  temperature,  so  that  the 
soluble  producu  can  largely  be  removed,  the  digestive  process 
will  gradually  be  resumed  and  carried  to  a  stage  further  advanced 
than  was  tlie  case  in  the  glass  vessel. 

Penzoldt's  tirst  attempt  at  establishing  a  conception  of  digestibil- 
ity was  by  determining  the  time  in  which  foods  were  evacuated  from 
the  stomach  into  the  intestines.  Fleischer's  expennients  aimed  at 
the  same  problem  by  artificial  digestion  experiments.  Both  plans, 
although  they  have  thrown  valuable  light  on  this  subject,  arc 
technically  dcfcctiw,  and  conclusions  of  scientific  value  in  explana- 
tion of  human  gastro-intcstinal  digestion  arc  as  yi-t  not  matutuil. 

I  have  already  e\pres.scd  the  opinion  that  the  imjierfect  albumin 
ilige.ttion  (proteolysis)  in  gastric  superacidtly  is  due  most  likely  to 
similar  conditions,  as  are  explained  in  the  preceding — that  is.  ttie 
excess  of  HCl  (o.5  per  millc  and  more)  causes  such  rapid  formation 
of  primary  proteoses  (acid  albumin)  and  subsequent  products  that 
proteolysis  becomes  arrested  (Schwann,  "Kiinsllich.  Verdauung 
(l.geronencn  Eiweiscs,"  "  Muller's  Archiv,"  1836,  66;  also,  "Annal. 
d.  Scienc.  Nat,  et  Zuol.."  1837.  p.  313). 

Importance  of  Spices  and  Relishes  in  Nutrition  and  Diges- 
tion. 

The  spices  winch  are  usually  added  to  the  food — as.  for  instance, 
pepper,  mustard,  cloves,  nutmegs,  anise,  cumin  (or  caraway),  cinna- 
mon, vanilla,  ginger,  and  onions,  the  nnmcmus  pcit-herl>s,  etc. — are 
not  food-stuffs,  but  simply  relishes.  Still  they  pl.iy  an  important 
role  in  the  nourishment  of  both  the  healtliy  and  the  sick,  because 
they  not  only  give  to  the  articles  of  diet  the  necessary  agreeable 
taste,  but.  on  the  other  hand,  they  affect  the  salivary  neives,  and 
probably  also  in  a  reflex  way  the  sensory,  motor,  vasomotor,  and 
secretory  nerves  of  the  digestive  organs.  The  salivar)'  glands  are 
influenced  more  .strongly,  and  thus  the  spices  m;itcrially  aid  the 
transformation  and  assimilation  of  food-stuffs  in  the  stomach  and 
inte-ttines.  Foods  that  do  not  have  an  agreeable  taste  cuiue 
repulsion  even  in  persons  who  arc  very  hungry,  and  also  cause 
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vomiting  and  diarrhea,  even  if  tliey  .ire  easily  digested.  Voit  was 
the  first  one  who  rightly  appreciated  the  great  importance  of  the 
spices  and  showed  their  indtspcnsabih't}'  for  nourishment,  a  fact 
before  contested.  The  different  tastes  of  men  m  diflerent  countries, 
as  well  as  uithin  the  same  nation,  may  be  largely  accounted  for  by 
Uie  great  number  of  diflcrcnt  condiments  and  the  degree  to  which 
tbc>'  are  employed.  Salt,  sugar,  and  certain  organic  acids — acetic 
acid  (vinegar),  citric  acid,  lactic  acid,  and  others — are  u.^ually  cla.^ed 
among  the  condiments,  which  also  serve  as  nourishment  directly, 
ainoe  Uicy  are  consumed  in  large  quantities,  especially  sugar,  and 
thus  are  at  the  same  time  foods  and  relishes  (Voit).  The  great 
value  of  common  salt  ha.t  been  known  to  man  for  a  long  time. 
Indeed,  salt  has  repeatedly  served  as  money  among  primitive  peo- 
ple, and  even  now  it  is  an  imjiortant  article  of  exchange.  From 
certain  experiments  on  animals  it  seems  to  be  proved  that  salt,  if 
more  of  it  is  u?<«d  than  is  absolutely  necc-isarj-,  ha.i  a  favorable 
eflbct  on  the  body  (Voit).  If  a  diet  ts  very  deficient  in  salt,  the 
body  retains  the  .salt  which  is  already  present  tn  tlie  blood  and  tn 
the  tissues  for  a  very  long  time,  a  proof  of  its  great  importance  for 
the  organUm.  On  certain  forms  of  bacteria  and  fungi  salt  acts  like 
a  mild  antiseptic.  While  it  docs  not  destroy  these  on^isms  abso- 
lutely, it  at  least  arrests  their  growth.  Hence  salted  food  is  not  so 
decomposable  as  tliat  which  is  not  silted. 

On  the  basis  of  the  preceding  arguments  the  following  demands 
are  to  be  made  of  a  proper.  e.isily  digeste<l  nourishment :  It  must 
contain,  besides  water  and  certain  mineral  matters,  albumin,  fats, 
and  carbohydrates,  and  furttier.  the  amount  of  n it rcigenous substances 
(.ilbumin  and  gelatin)  should  be  totbc  nonnitrt^enous(fats  and  carbo- 
hydrates) during  «'ork  mt  1  is  to  4  ;  during  rest,  as  l  i.t  to  3.6.  If  the 
food  is  composed  in  these  proportions  and  reaches  the  stomach  in 
the  proper  form  and  preparation,  a  considerable  part  of  the  albu- 
min and  carbohj'drairs  hiII  be  digested  and  absorbed  in  the  stomach, 
and  thus  the  work  of  the  intestines  will  be  much  lessened.  Every 
caECcflBve  favoring  of  the  albtiminatcs,  fats,  or  carbohydrates  b  to 
be  svoidcd,  unless  especially  valid  reasons  make  it  necessary, 
because  the  aasinulation  of  the  food  might  be  unfavorably  affected 
in  ibc  stomach  and  intestines  thercb>-.  The  foods  must  arrive  tn 
the  wlninafh  in  such  a  form  that  the  food-sluffs  contained  therein 
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may  be  most  thoroughly  assimilated,  and  at  the  same  time  their 
transformation  and  absorption  should  not  make  excessive  demands 
on  the  digestive  organs.  A  rational  preparation  of  the  vegetable 
and  animal  foodstuffs  may  contribute  very  much  to  their  better 
utiHzation.  The  more  carefully  the  solid  particles  of  foods  arc 
masticated  and  insalivated,  the  greater  the  surface  which  they  offer 
to  the  action  of  the  gastric  and  intratinal  digestive  juices,  the  more 
rapidly  they  will  disintegrate  in  the  .stomach  and  become  reduced 
to  smaller  and  smaller  particles  or  to  a  pulp;  this  condition  being 
essential  for  the  transformation  and  absorption  of  the  nourishing 
substances  contained  in  them,  and  consequently  for  tltcir  utilization. 
Experience  and  practice  are  required  in  the  kitchen  in  the  prepa- 
ration of  most  vegetable  foods,  Tlic  numerous  enveloping  mem- 
branes, the  shells,  the  bran,  and  the  cuticle  in  seeds  especially, 
which  consist  lai^ely  of  cellulose,  surrounding  the  albuminates  and 
carbohydrates  of  the  vegetable  foods  and  rendering  the  penetration 
of  the  digestive  juices  difficult  or  impossible,  must  be  loosened, 
burst,  if  possible  removed  entirely,  as  by  straining  through  fine 
sieves.  The  presence  of  a  certain  amount  of  cellulose  in  vege- 
table foods,  provided  it  docs  not  inclose  the  food-stuffs  on  all  sides, 
is  generally  rather  useful  than  harmful,  because  it  stimulates  mechan- 
ically the  mucous  membrane  of  the  stomach,  and  especially  that  of 
Ihe  intestines,  and  produces  energetic  contraction  of  the  muscles,  by 
which  the  transformation  and  absorption  of  food-stuffs  are  advanced, 
and  the  evacuation  of  the  feces  promoted.  The  organic  acids  intro- 
duced with  the  foods  and  also  those  formed  in  the  intestines  from 
the  carbohydrates,  if  they  arc  not  present  to  excess,  have  the  same 
favorable  effect.  The  method  of  preparing  vegetable  foods  has  a 
great  influence  on  the  utilization  of  the  food  substances  contained  in 
tliem.  Tliis  is  proved  by  the  experiments  of  Rubner,  Praussnrti;. 
Wciske,  Bocck,  and  others.  Thus,  for  instance,  of  the  albumin  of 
.•loakcd  peas,  only  72  per  cent. ;  of  that  of  whole  potatoes,  but  68 
per  cent.;  while  of  the  albumin  of  mashed  peas,  82  per  cent. 
(that  is,  10  per  cent,  more),  of  mashed  potatoes,  80  per  cent,  (that 
is,  12  per  cent  more) — arc  absorbed  in  the  stomach  and  intes- 
tines. 

Concerning  the  utilizatinn  of  different  kinds  of  bread,  it  might  be 
emphasised  that  wheaten  bread  gives  the  highest  caloric  values,  as 
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78  per  cent,  of  the  protcids  and  99  per  cent,  of  the  carbohydrates  con- 
taiiKtl  in  it  are  assimilated  (Hemmcter, "  Tbe  Dietetics  of  Bread  and 
Butter,"  "Maryland  Med.  JoumaJ,"  February,  1900),  while  rye 
bread,  as  well  as  ]>umpernickel,  arc  less  dit;estible — for  the  former, 
68  per  cctiL  of  the  albumin,  89  per  cent,  of  the  carbohydrates  are 
assimilated.  Macaroni  (albumin,  8 ^  per  cent.,  carbohydrates,  99  per 
cent.),  dumplings  made  of  any  carbohydrate,  noodles,  and  ako  food.<i 
com]>osod  of  rice  and  mnize,  rice  gruel,  rice  cakes,  and  com  cakes, 
arc  well  assimilated  and  utilized.and  arc  therefore  especially  suited  for 
the  nourishment  of  convalescents.  Corn  cakes  should  be  made 
only  on  a  soapstonc  griddle  and  little  lard  used.  Those  foods  which 
are  con)|K>scd  of  the  flour  of  leguminou.s  plants  (peas,  beans,  lentils) 
having  a  high  nutritive  value  on  account  of  their  great  percentages 
of  jiroteid.  are  very  well  adapt»l  to  the  nourishment  of  invalids, 
but  only  when  they  arc  prepared  in  the  proper  way.  The  follow- 
ing interesting  observations  were  made  by  StriJmpell  on  his  own 
person.  In  one  experiment  he  ate  the  flour  of  legumes  in  the  form 
of  cakes,  which  were  prepared  with  weighed  ainounLi  of  milk,  but- 
ter, and  eggs;  in  a  second  experiment  he  consumed  lentils  which 
had  only  been  soaked  in  water  and  then  boiled.  Of  the  albumin 
of  the  leguminous  substances  in  the  form  of  cakes,  91.8  per  cent 
was  assimihited ;  of  the  cooked  unground  lentils,  only  59.8  per  cent 
There  arc  numerous  examples  of  irrational  and  improper  food 
preparations  in  ttic  daily  diets  of  the  lower  classes — for  in.ttance, 
a  diet  consisting  prindpally  of  pot;iloes,  consumed  in  great  quan- 
tities ui  tlic  form  of  half-cooked  pieces.  Since  the  amount  of 
gastric  juice  and  saliva  is  insufficient  for  the  great  amount 
of  the  food  to  be  digested,  particles  of  potatoes  can  not  be  pene- 
trated thoroughly  and  do  not  disintcgnile  in  the  stomach.  The 
lar^r  pieces  of  potato  arc  evacuated  into  the  intestine  only 
slightly  altered,  and  almost  the  entire  work  of  digestion  devolves  upon 
iL  In  the  jejunum  organic  acids  are  formed  from  the  starch 
of  the  potato,  and  the  transfonnation  and  absorjition  of  the  nutritive 
constituents  of  the  same  is  still  further  lessened  by  the  fact  that  these 
Organic  acids,  wlicn  formed  in  excessive  quantities,  may  tn  some 
patients  cause  a  great  increase  in  the  intestinal  peristalsis.  The 
sojourn  of  the  ch}'me  in  the  intestines  is  too  short ;  both  the  starch 
ind  albumin  of  the  potatoes,  as  well  as  other  elements  of  the 
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food,  are  passed  off  undigested  in  considerable  amounts  in  the  pro- 
fuse evacuations,  which  may  occur  several  times  durintj  the  day, 
and  in  which  undigested  piirticles  are  often  found.  A  portion 
of  the  potatoes  should  always  be  consumed  in  the  form  of  soup 
or  mashed.  If  circumstances  arc  such  that  the  largest  part  of 
the  sustenance  must  be  derived  therefrom,  in  the  case  of  sensitive 
patients  they  are  to  be  well  grated  and  finally  boiled  witli  milk  or 
broth  or  made  into  dumplings,  cakes,  and  only  a  part  made  use 
of  in  tlic  form  of  thoroughly  boiled  potatoes,  which  must  be  care- 
fully chewed  and  insalivated  in  the  niouth.  .so  that  they  may 
quickly  break  up  in  the  stomach.  Crisped  cabbage,  and  other 
fornw  of  cabbage,  celery,  Iwcts,  carrots,  and  turnips  are  hut 
scantily  assimilated  in  tlic  stomach  and  intestines;  they  should 
not  be  consumed  by  dyspejrtics;  cauliflower,  however,  is  }>ermis- 
siblc. 

As  a  general  rule,  the  meat  of  young  animals  can  be  aitcn  soon 
after  they  are  killed,  but  that  of  older  animals  should  first  be  hung 
for  several  weeks.  Marine  animals  should,  whenever  possible,  be 
brought  into  the  kitchen  in  a  living  condition.  When  oysters  arc 
eaten  witliout  chewing,  the  animal  continues  to  live  for  a  while  in 

the  consumer's  stomach.  Crabs,  lobsters,  and  nius.sels  should  be 
put  on  the  stove  alive.  Fish,  whenever  possible,  should  be  cooked 
on  the  same  day  they  arc  caught.  The  meat  of  older  animals  (in- 
cluding old  hens,  pigeons,  partridges,  hares)  should  be  eaten  some 
time  after  lllcir  deatli  ;  at  any  rate  not  until  after  rigor  has  passed 
away.  By  means  of  hard  beating,  chopping,  or  scraping,  by  putting 
in  vinegar,  sour  niiik,  or  sauer-kraut  (lactic  acid),  the  digestibility 
of  the  tough  flesh,  rich  in  connective  tissue,  may  often  be  much  im- 
proved. According  to  Fleischer,  meat  that  ha.s  been  smoked  too 
much  and  too  long  (especially  ham)  is  not  assimilated  as  well  as 
slightly  .smoked  meat;  long-continued  roasting  of  meats  is  also 
not  advisable.  Von  Lcubc  recommends  roast  beef  in  a  rare 
state,  sirloin  steak  beaten,  scraped,  or  done  rare  (Kngli.sh  style), 
and  raw  ham  scraped,  so  that  the  structure  of  the  connective  ti-'wuc 
is  ix:movcd,  as  easily  digested  foods  for  the  nourishment  of  in- 
valids. 

According  to  Moritz  {*' Grundzugc  d.  Krankcn-Ernahrung,"  S. 
135),  cheese  is  not  only  a  food,  but  also  a  digestive  aid.  stimulat- 
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ing  gastric  secretion  in  a  reflex  way ;  he  thus  approves  of  Uie 
custom  (>r  cIoMcig  large  meals  by  eating  small  pieces  o(  cheese. 
Since  it  is  a  matter  of  experience,  confirmed  by  analytic  expcri- 
mcnLs.  that  clk'cse  improves  the  utilisitloii  of  milk  and  of  com 
meal,  and  since  the  same  ma>'  be  true  with  regard  to  meat  foods,  it 
appears  advisable  to  eat  a  piece  of  cheese  alter  a  heav>-  meal.  The 
foUowinj;  utilization  of  milk  alone  was  determined  in  a  dietetic  ex- 
periment in  which  no  cheese  wjls  eaten  :  90  per  cent,  of  the  albumin, 
94  per  cent-  of  the  fats,  and  ltx>  per  cent,  of  the  carbohydrates  are 
assimilated ;  after  llie  addition  of  some  cheese.  g6  per  cent,  of  the 
albumin  and  97  per  cent,  of  the  fats  arc  absorbed  ;  when  cheese  was 
eaten  with  egys,  97  per  cent,  of  the  albumin  and  97  per  cent,  of  the 
fats  were  taken  up.  Whether  cheese  is  a  dietetic  antiseptic  and  useful 
to  combat  the  effects  of  inte^ttinal  autointoxication,  as  A.  Lockharl 
Gillespie  suggests  {"  Remarks  on  Dyspepsia  and  Diet."  "  Brit  Med. 
Assoc,,"  July,  l8g8),  is  in  my  opinion  doubtful.  Gillesjiie  recom- 
mends cheese  for  these  conditions  because  a  large  number  of 
vegctible  and  animal  micro-organisms  are  thereby  introduced 
into  the  intestinal  canal,  which  inhibit  putrefaction  by  the  pro- 
duction of  organic  acids.  The  intestinal  tract  requires  little  aid 
of  a  bacterial  character — it  is  already  overcrowded  in  conditions 
of  autointoxication  ;  at  least  I  have  not  observed  that  tlic  indican 
wa.f  reduced  in  amount,  nor  the  ratio  of  the  preformed  to  the 
combined  sulphates  lowered  by  a  cheese  diet,  these  being  our 
chief  indications  of  what  has  been  designated  as  "  intestinal  auto- 
intoxication.*" 

Thove  fats  are  most  to  be  recommended  which  are  liquid  at  the 
temperature  of  the  body,  because,  according  to  reliable  experiments, 
98  per  cent,  to  99  per  cent  of  these  arc  abs:orbed.  Ten  per  cent. 
of  those  lats  which  are  semUolid  at  the  temperature  of  the  body 
{beef  tallow)  pass  off  unutilized  ;  therefore  they  arv  to  be  consumed 
only  in  slight  amounts.  Those  fats  which  at  the  temperature  of 
tile  body  are  solid  arc  to  be  entirely  avoided,  because  only  from  1 1 
to  13  per  cent  of  them  are  absorbed,  according  to  Voit 


Results  of  Hypernutrition. 

The  amount  of  food  consumed  at  the  \'arious  meals  uill  vary 
with  the  cUmatc,  seasons,  age  of  the  individual,  and  the  work  re- 
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quired  of  him.  but  it  should  not  be  excessively  large.  This  im- 
portant rule  of  living  is  very  often  ignored,  and  it  has  repeatedly  been 
cmphasiitcd  in  my  work  on  "  Diseases  of  the  Stomach  "  that  Ameri- 
cans, as  a  rule,  eat  much  more  than  is  requisite  for  the  appeasing 
of  tlieir  hunger,  for  covering  the  expenditures  of  the  body,  and  for 
the  collection  of  a  sufficient  amount  of  reserve  fat.  If  the  amount 
of  food  digested  is  so  large  that  it  fills  the  digestive  organs  to  ex- 
cess, these  organs  must  work  excessively  for  a  longer  period  of 
time,  and  their  walls  are  very  much  distended.  If  so  great  an  over- 
loading of  the  stomach  and  intestines  occurs  very  often,  it  m.iy 
cause  functional  disorders,  affecting  first  the  motility,  especially 
if  but  a  short  period  of  rest  is  granted  after  hard  work,  not  to 
mention  the  mote  serious  consequences — as,  for  instance,  gas- 
tritis, enteritis,  dilation  of  the  stomach,  etc.  If  the  blood  becomes 
overcharged  with  food  substances,  great  amounts  of  oxygen  are 
required  for  its  combustion,  and  also  considerable  amounts  of 
water  in  order  to  separate  the  excremcntal  matter,  especially 
the  urea,  through  the  kidneys.  Excessive  demands  arc  made 
on  the  lungs,  the  heart,  the  involuntary  muscles  of  the  blood- 
vessels, the  liver,  and  the  kidneys,  and  it  can  easily  be  understood 
why  a  long-continued  excessive  nourishment  can  cause  not  only 
diseased  conditions  of  the  digestive  organs,  butalso  of  the  heart  (hy- 
pertrophy), the  blood-vessels  (arterial  sclerosis),  the  liver,  the  kidneys, 
and  even  diabetes  mellitus  and  gout.  A  diet  slightly  short  of  caloric 
requirements  is  not  so  dangerous  as  excessive  nourishment,  espe- 
cially if  the  consumer  performs  but  little  mental  or  physical  work, 
while  hypcmutrition,  on  the  contrary,  is  perfectly  justified  in  per- 
sons convalescing  from  long-continued  fevers  or  other  sicknesses, 
if  they  have  lost  considerable  bodily  weight,  as  well  as  in  the  case 
of  persons  who  have  experienced  exhaustive  hemorrhages.  In  the 
latter  cases,  however,  a  long  period  of  rest  ought  to  be  given  to  the 
stomach  and  intestines  ;ifter  each  heavy  meal.  1'alatability  and 
variety  arc  indispensable  requisites  to  a  rational  diet.  Foods  which 
St  firiit  were  consumed  with  pleasure,  often  cause  repulsion  if  re- 
peated too  frequently — the  more  characteristic  their  flavor,  the 
sooner  will  the  consumer  tire  oi  the  diet.  This  is  especially  true 
of  insipid  foods.  Palatability  can  be  largely  effected  by  condi- 
ments and  spices,  but  these  should  not  be  used  when  the  appetite 
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is  already  excessive,  nor  when  there  are  indicati 
hyperacidity,  enteritis,  or  ulcers.     In  anorexia  and  ^.j../  i 
do  no  harm  and  may  induce  the  patient  to  cat  food  thai 
otherwise  be  refused. 


CHAPTER  VI. 

DISTURBANCES  IN  THE  SECRETORY   FUNCTIONS  OF 
THE  INTESTINES,  THE   PANCREAS,  AND   THE   LIVER. 

Disturbances  in  the  Secretion  of  the  Intestinal  Juice  (Suc- 

cus  Entericus). 

Acute  and  chronic  catarrhal,  tuberculous,  typhoid,  dysenteric, 
syphilitic,  carcinomatous,  and  toxic  iii6aniiiiations  of  the  mucosa  o{ 
the  lartje  and  small  iiUcattnts  probably  cause  a  diminution  in  the 
secretion  of  the  intcslmal  juice,  especially  if  they  lead  to  the  for- 
mation of  extensive  ulcers,  because  inflammatory  swelling  of  the 
mucous  membrane  closes  the  narrow  outlets  of  Liebcrkuhn's  glands. 
Advanced  amyloid  degeneration,  and  also  atrophy  of  the  mucous 
membiane.  may  permanently  diminish  the  secretion  of  the  intestinal 
juice  or  destroy  it  entirely.  It  15  probable,  however,  that  even  in  the 
case  of  peristaltic  insufficiency  (atony)  less  intestinal  juice  is  secreted 
than  during  normal  motility,  because  in  the  former  case  the  chyme 
in  its  separate  parts  is  not  brought  into  such  intimate  contact  with 
the  intestinal  mucosa,  and  consequently  the  glands  of  [Jebcrkiihn 
are  less  stimulated  to  activity  by  the  mechanical  and  chemical 
irritants. 

Asiatic  cholera  causes  an  excessive  secretion  of  tlie  intestinal 
juice. 


Detrimental  Results  of  Decrease  in  the  Secretion  of  the 
Intestinal  Juice  for  the  Digestion  and  Absorption  of  Foods. 
Those  intestinal  affections  which  Ics.scn  the  secretion  of  the  intes- 
tinal juice  usually  also  cause  di^^turbances  in  the  peristalsis  and 
absorption,  and  often  inhibit  or  arrest  entirely  the  flow  of  the  bile 
and  of  the  pancreatic  juice  into  the  intestines,  so  that  usually  it  is 
impossible  to  ascertain  which  of  the  disturbances  in  digestion  and 
in  absorption,  and  also  which  of  the  changes  in  the  composition  of 
the  feces,  to  ascribe  to  the  lessened  secretion  of  the  intestinal  juice. 
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The  secretion  of  the  glands  ofLicbcrkuhn  contains  about  0.5  per 
cent,  of  sodium  chlorid  and  o.  $  per  cent,  sodium  carbonate,  liuiigc 
regards  the  latter  as  the  most  important  constituent,  because  the 
acidity  of  the  gastric  chyme  may  be  readily  neutraiizcd  thcrcbj'  and 
the  proper  medium  brought  about  for  the  action  of  the  ferments  of 
the  pancreatic  juice. 

If  this  view  of  the  neutratizinj^eflect  of  the  intotJnal  juice  is  cor- 
rect, a  reduction  or  aiie&t  of  its  secretion  utU  disturb  the  emutsion 
of  the  fats,  and  afterward  the  transformation  and  absorption  of 
the  other  food-.stu(fi.  because  the  partial  or  complete  lack  of  the 
alkali  of  the  intestinal  juice  hinders  the  passing  over  of  the  chyme 
into  the  mildl>'  acid  or  neutral  reaction,  whicli  reaction  is  especially 
favorable  for  pancreatic  digestion. 


Disturbances  in  the  Formation  of  Bile  and  in  its  Flow  into 

the  Intestines. 

Disturbances  in  the  formation  of  biie  may  be  caused  by  a  number 
of  hepatic  diseases,  such  as  inflammations,  neoplasms,  fotty  or  amy- 
loid degeneration,  and  atrophy.  The  (low  of  bile  into  tlie  intestines 
may  be  disturbed  by  a  partial  or  complete  displacement  of  the  lai^er 
bile-passages  and  especially  of  the  common  gall-duct  The  most 
frequent  cause  of  stoppage  in  the  ductus  cholcdochus  is  duodenitis 
or  gastroduodenal  attarrh.  If  the  inflammation  of  the  duodenal 
mucosa  extends  to  the  diverticulum  of  Vatcr,  which  is  the  termi- 
nal expansion  of  the  ductus  choledochus,  then  a  moderate  inllamma- 
Uwy  swelling  of  its  mucous  membrane,  together  with  a  gathering 
of  mucux,  may  stenosc  the  duct  and  hinder  the  outflow  of  the  bile 
into  the  intestines.  A  ver>'  slight  increase  in  resistance  may  cause 
complete  cessation  of  the  flow  of  bile,  because  tlie  pressure  under 
which  it  is  contained  in  the  bile-passages  is  very  low.  The  secretion 
of  the  bile  into  the  intestines  may  be  diminished  or  rendered  entirely 
impossible  by  an  extended  catarrh  of  the  larger  and  smaller  bile- 
passages  (cholangitis),  as  is  so  frequently  seen  in  connection  with  cho- 
lelithiasis and  certain  poisonings,  also  by  gall-stones,  which  become 
impacted  in  the  bile -paysages  and  especially  in  the  common  gall -duct. 
The  latter  may  be  compressed  by  enlarged  l>'mphatic  glands  (at  the 
porta  of  the  liver)  and  by  swellings  of  neighboring  oi^ans  (espe- 
cially of  the  intestines,  the  pancreas,  the  gall-bladder,  and  the  kidney). 


If  the  obstruction  is  situated  in  tlie  upper  part  of  the  common  (jaill- 
duct,  tlic  flow  of  bile  alone  into  the  intestines  is  hindered ;  if, 
however,  it  is  near  its  opening  into  the  intestine,  the  pancreatic 
duct,  which  is  very  close  to  the  bile-passage  (at  the  duodenal 
papilla),  or  which  may  even  empty  into  it.  is  blocked  and  tlie  secre- 
tion of  the  pancreatic  juice  into  the  intestine  ceases  if  there  is  no 
second  outlet  passage  for  the  pancreas  (an  anatomical  variation 
occasionally  observed — ductus  Saiitorini)  or  if  this  is  also  dosed 
(Hemmeter,  •'  Diagnosis  and  Treatment  of  Icterus  and  Cholangitis." 
"Bulletin  of  tlie  Hospital  of  the  University  of  Maryland,"  March, 
1898.  p.  27). 

Injurious  Results  of  an  Obstructed  Plow  of  the  Bile  into  the 
Intestines,  for  the  Digestion  and  Absorption  of  Foods. 
In  another  chapter  I  have  described  the  work  which  the  bile  has 
to  perform  during  digestion ;  therefore  we  can  now  easily  deduce 
the  results  of  its  absence.  To  the  bile  is  ascribed  the  power  of 
reflexly  exciting  the  muscles  of  the  small  intestine  to  strong  con- 
tractions, by  which  the  chyme  is  quickly  forced  downward  ;  then  the 
progress  of  the  chyme  in  the  small  intestine  must  be  delayed,  if  the 
bile  ceases  to  be  discharged  into  the  intestines,  and  may  undergo 
putrefaction  already  in  the  small  intestine,  or  the  putrefaction 
in  the  large  intestine  may  reach  a  much  greater  intensity.  As  fats 
diminish  the  secretion  of  gastric  juice  (Pawlow,  /.  1-.),  an  abundance 
of  fat  in  the  diet  will  increase  intestinal  putrefaction,  owing  to 
the  fact  that  more  of  the  albumin  is  decomposed  b)'  putrefactive 
bacteria  than  normally.  This  is  partly  a  consequence  of  its 
envelopment  in  undigested  fat.  which,  while  it  suppresses  gastric 
secretion,  prevents  the  albumin  or  proteid  of  the  food  from  being 
transformed  and  absorbed.  The  prevention  of  proteid  digestion  by 
undigested  iat  i.t  therefore  both  a  mechanical  and  a  chemical  inter- 
ference. In  jaundice  due  to  obstruction  the  putrcfacti^'c  products 
which  have  thus  been  formed  in  greater  quantities  cause  a  greater 
irritation  of  the  intestinal  mucous  membrane,  severe  diarrhea  sets  in. 
which  fails  to  appear  if  a  diet  is  prescribed  that  is  free  from  fats 
(Stadelmann),  and  in  this  case  the  intestinal  putrefaction  soon  de- 
creases. 

When  bile  is  prevented  from  entering  the  intestines,  the  feces  are 


CAV38  OP  CLAV-COLORED  STOOI& 


l»7 


usuaIIv  ver>'  hard,  give  ofT  a  penetrating,  decaying  odor,  especially 
if  the  diet  has  been  rich  in  fats ;  the  air  breathed  out  by  patients 
guffcriiit;  with  jaundice  due  to  obstruction  is  also  %'cr}'  offensive  ;  but 
this,  in  my  opinion,  is  largely  due  to  accompanyini;  stomatitis.  In- 
stead of  t]je  charactenstic  dark-brown  color,  tlie  feces  have  a  grayisli- 
whitc  or  white  ap^iearancc,  like  clay.  Hitherto  this  has  generally 
been  explained  by  the  absence  of  the  bile  coloring-matter,  but,  ac- 
cording to  Bungc,  it  is  a  result  of  the  great  amount  of  fats  contained 
in  the  stool.  According  to  bis  experiments,  the  dark-brown  color 
of  the  feces. which  should  be  conditioned  by  sulphid  ofiron.  returns 
after  the  extraction  of  the  feces  by  means  of  ether,  as  well  as  after 
the  introduction  of  a  diet  free  from  fat. 

The  absence  of  the  weak  diaslatic  effects  of  the  bile  probably  has 
no  bad  cfTcct  upon  the  tr3n.srorm.iticni  of  the  starch  in  the  intestines. 
If,  however,  the  flow  of  the  bile  into  the  intestines  ceases  entirely, 
the  digestion  and  ab-sorption  of  tlie  fats  are  very  much  disturbed. 
This  is  easily  understood  in  the  light  of  the  universally  recognized 
importance  of  the  bile  for  adipolysis.  The  experiments  of  Voit, 
Rohmann,  and  also  Fr.  Miillcr  arc  in  accordance  with  this.  They 
piwc  that  in  the  case  of  persons  suflering  from  jaundice  due  to  ob- 
struction, and  dogs  with  biliary  fistula,  about  one-half  of  the  fats 
taken  into  the  body  with  the  ftjod  passes  out  again  with  tlie  feces 
not  utilized. 

According  lo  the  experiments  of  Vmt  and  Rohmann,  dogs  under 
normal  conditions  absorb  nearly  99  per  cent,  of  the  1 50  to  2cx)  gm. 
of  fat  fed  to  them,  while  dogs  suffering  from  biliary'  fistula  utilize 
only  from  40  to  50  per  cent  of  the  lats  in  the  food.  The  more  fat 
is  intfxxluced  in  the  food,  the  greater  becomes  the  amount  of  fat 
contained  in  the  feces.  We  must  here  consider  well  the  fact  that  in 
the  case  of  dogs  suflering  from  biliary  fistula  the  larger  part  of  the 
undigested  fat  in  the  feces  consists  of  the  fatty  acids,  not  of  neu- 
tral fatt.  for  tlii.t  proves  that  a  considerable  amount  of  the  neutral 
fats  were  decomposed  both  by  the  pancreatic  juice  and  also  by 
putrefaction.  .At  any  rate,  if  the  flo>v  of  the  bile  into  the  intestines 
is  hindered,  the  emulsion  and  absorption  of  fats  are  considerably  re- 
duced. In  those  frctiucnt  cases  where  jaundice  due  to  obstrucdon 
occurs  in  connection  with  acute  enteritis  (intestinal  catarrh),  the  dis- 
turbance in  the  emulsification  of  the  fats  can  partly  be  traced  to  the 
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fact  th.ll  the  primary  disease  caused  a  dtminutinn  in  the  secnrlion  of 
the  intestinal  juice,  which  is  essential  to  the  digestion  and  absorption 
by  the  anifiunt  of  alkah  contained  in  it.  The  consumption  of  fait}' 
foods  must,  therefore,  be  strictly  forbidden  to  those  patients  suf- 
fering from  jaundice  due  to  obstruction  not  only  because  only  a 
small  part  of  the  same  is  absorbed  in  the  intestines,  but  also  because 
it  increases  the  intestinal  putrefaction,  causes  a  disagreeable  flatu- 
lency, and  lessens  the  digestion  ;ind  absorption  of  the  albumin  or 
proteids  of  the  food. 

The  investigations  in  cases  of  chronic  fatty  diarrhea  of  children. 
carried  out  b)-  Baginsky.  Biedcrt,  Uemme.  and  others,  prove  that 
nutrition  may  be  very  much  aflected  by  the  disiurijances  in  the  trans- 
formation and  absorption  of  fats.  The  little  patients  soon  become 
emaciated,  and  fin^illy  succumb  to  marasimis.  In  one  pronounced 
case  of  fatty  diarrhea  Hiedert  found  in  the  autops>'  the  signs  of 
gastroduodeiial  catarrh,  and  more  especially  a  large  inflammatory 
swelling  in  the  neighborhood  of  the  outlet  of  the  common  gall-duct 
and  of  the  jjancreatic  duct  into  the  intestines,  which  had  doubtless 
hindered  the  outflow  of  the  bile  and  of  the  pancreatic  juice  during 
life. 

Disturbances  in  the  Secretion  of  the  Pancreatic  Juice. 

While  disturbances  in  the  formation  and  outflow  of  the  Wle 
are  otMcrved  quite  often,  it  is  very  seldom  that  cases  are  observed 
where  the  secretion  of  the  pancreatic  juice  is  diminished  or  arrested, 
or  where  its  outflow  into  the  intestines  is  hindered  or  completely 
checked  without  any  simultaneous  disturbance  in  the  outflow  of 
tile  bile.  The  secretion  of  the  pancreatic  juice  ma\'  be  di.-iturbed 
and  even  stopped  by  a  partial  or  total  degeneration,  by  interstitial 
inflammation  with  consequent  atrophy,  which  latter  is  also  occasion- 
ally caused  by  the  formation  of  concretions — pancreatic  calculi — 
which  exert  a  strong  pre.<sure  on  the  wcreling  tissues,  and  also  by 
tumors,  neoplasms,  and  cysts  of  the  pancreas.  The  outflow  of  tlie 
pancreatic  juice  may  be  hindered  or  entirety  stopped  by  secondary 
inflammations  of  the  collecting  and  dischai^ing  passages,  subsequent 
to  an  intestinal  citarrh  ;  more  rarely  by  concretions  which  have  be- 
come lodged  in  these  passages. 

The  most  frequent  Ciiu.se  of  a  diminution  in  the  amount  of  pan- 
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crvatic  juice  in  tlie  intestines  is  the  closing  of  the  outlet  of  the  pan- 
creatic duct  {ductus  VVirttungianus)  al  the  duodenal  papilla.  In  such 
cases,  howtt'cr,  the  bile  U  also  always  lacking  in  the  intestines.  If 
the  gland  has  but  a  single  outlet  passage, — that  is,  the  duct  of  Wir- 
sung, — Of  if  the  second  outlet,  the  duct  of  Santorini,  is  also 
closed  as  a  result  of  catarrh,  the  outflow  of  the  pancreatic  juice  into 
the  intestines  naturally  ceases  entirely. 

Results    of   the    Absence    of   the    Pancreatic   Juice    for   the 

Digestion  of  Pood  Substances. 

Interference  with  or  arrest  of  tlic  How  of  pancreatic  juice  without 
simultaneous  interference  with  the  secretion  of  the  bile  is  rarely 
observed.  This  is  due  largely  to  the  anatomical  fact  that  the  orifices 
of  both  ducts  are  located  close  to  each  oiher  on  the  duodenal  papilla, 
arxl  a  disease  attacking  one  is  likely  to  involve  the  other.  At  one  time 
it  was  held  by  noted  ph)'.iiologists  that  adipolysis  was  carried  on  by 
the  pancreatic  juice  alone,  and  also  that  all  fats  and  fatty  acids  which 
were  liquid  at  the  temperature  of  the  body  wen:  emulsified  by  it. 
I'rom  this  it  was  3  natural  deduction  that  an  abnormally  high  pro- 
portion of  fats  in  the  feces  had  to  be  considered  a  val  uable  symptom 
of  a  disease  of  the  pancreas  or  of  a  closing  of  the  outlet  passage  of 
the  gland.  Smce  it  lias  been  ascertained,  however,  that  the  bile  also 
may  decompose  neutral  fats,  and  that  the  pancreatic  juice  is  not  con- 
cerned actively  in  iheir  emulsification  in  a  nourishment  consisting  of 
albumin  and  fats,  but  only  indirectly,  and  since  it  is  known  that  this 
cmiilsification  is  caused  j>rinci|wlly  by  the  intestinal  juice,  assisted  by 
tlic  ImIc,  this  symptom,  so  far  as  it  has  reference  to  the  pancreas,  has 
lost  its  former  importance.  The  experiments  of  Fr.  Miiller  confinm 
this  view  and  show  that,  in  the  case  of  patients  suffering  from  ad- 
vanced degeneration  of  the  gland,  the  iHgestion  and  absorption  of  the 
fats  were  but  little  disturbed.  The  experiments  o(  Mullcr  could  be 
carried  on  for  but  a  short  time,  ami  it  is  tt>  be  regretted  tlial  longer 
experiments  on  his  patients  in  food  utilization  after  the  introduction 
of  abundant  amounts  of  albumin  and  fats  could  not  be  carried  out. 
Oo  this  account  they  lose  their  cogency,  especially  since  there  is  a 
possibility  th,il  .some  p-mcrcatic  juice,  even  if  in  diminished  quantity, 
was  nevertheless  secreted  into  the  intestine  in  spite  of  the  extensive 
disease  of  the  pancreas.  This  source  of  error  can  never  be  entirely 
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excluded  in  the  expcrim<nils  on  persons  suffering  from  diseases  of 
the  jmncreas  entirely  occluding  the  pancreatic  duct.  By  the  author's 
method  of  duodenal  intubation  it  u-as  possible  in  one  case  to  estab- 
lish absence  of  pancreatic  secretion  from  the  duodenum.  Thi.*  con- 
clusion was  based  on  the  fact  observed,  that  digestive  tests  with 
filtrates  of  the  drawn  duodenal  contents  gave  no  evidence  of  pro- 
teolytic ferment  that  was  active  in  alkaline  solution  after  filtration 
of  the  duodenal  chyme  through  a  Pasteur  filler  to  exclude  the 
possible  proteolytic  action  of  bacteria.  If  the  mouth  of  the  pan- 
creatic duct  is  blocked,  [lantreatic  juice  may  slill  flow  into  the  intes- 
tines through  the  duct  of  Santorini.  If  this  latter  outlet  is  wanting 
or  is  also  closed,  the  flow  of  the  jiancreatic  juice  into  the  intestine 
ceases  entirely,  but  we  can  not  prove  it,  except  in  rare  and  fortun- 
ate cases,  by  duodenal  iiitubatiun  {"  Intubation  des  Duodenum," 
llemmcter.  "Arch.  f.  Verdauungs-Krankhciten,"  Kd.  ii,  S.  85). 
Experiments  have  been  made  to  extiipate  the  pancreas  entirely  in 
animals,  in  order  to  keep  the  pancreatic  juice  out  of  the  intestines 
altogether,  and  thus  ascertain  deRnitely  the  bad  results  of  its  ab- 
sence upon  the  digestion  of  food-stuffs.  Udlizatioii  experiments  on 
animals  the  pancreas  of  which  had  been  removed  gave  the  following 
results:  Tlie  neutral  fats  introduced  in  the  foods  arc  decomposed 
(from  30  to  85  per  cent.),  but  appear  again  in  the  feces,  and 
only  about  44  percent,  of  the  albuminates  and  from  60  to  80  per 
cent,  of  the  carbohydrates  were  aH.<dmilated  in  the  intestines  (Abel- 
raann).  Kxtirpation  of  the  pancreas  is  a  very  severe  abdominal 
openition,  and  part  of  the  disiutrous  results  follou-ing  it  may  be 
ascribable  to  the  "  pnnfreatk  utcrm  "  referred  to  in  the  chapter  on 
Intestinal  llystrypsia.  There  is  good  re.ison  for  believing  Uiat  by 
it  the  amount  and  composition  of  the  bile  might  be  affected.  In 
the  second  place,  after  this  extirpation,  severe  meh'turia  sets  in  and 
continues  for  a  long  time,  which  may  not  only  affect  the  absorption 
and  jjcri-stalsis  of  the  intestines,  but  also  the  secretion  of  the  bile 
and  of  the  intestinal  juice.  SchifT's  cxiKrimcnts  provx-d  that  animals 
whose  p.tncreatic  duct  had  been  ligatcd,  and  after  which  meliturta 
did  not  set  in  (see  Minkowski.  Mcring,  and  others),  still  digested 
Mid  absorbed  from  1 50  to  300  gm.  fats.  The  utilization  experiments 
after  the  removal  of  the  pancreas  ought  to  be  repeated  with  this 
modification — namely,  a  vcrj*  small  portion  of  the  pancreas  should  be 
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prcMrvcd.  for  tlien  nieliluria  does  not  set  in.  although  the  secretion 
of  the  pancrcabc  juice  ceases,  following  upon  ligation  of  the  pan- 
creatic duel  we  might  also  expect  a  greater  disturbance  in  the  digcs- 
lion  and  absorption  of  fats,  because  then  the  HCI  of  the  gastric  juice, 
which  othcrwi.sc  in  ncutralixcd  by  tiic  alk.iM.s  of  the  [vincreatic  juice, 
unites  with  a  portion  of  the  alkali  of  the  intestinal  juice  and  thus 
weakens  ihc  emulsifying  power  of  the  Utter,  llic  statement  that 
animals  whose  p:increa.s  h;id  been  entircl}'  removed  and  in  whom  all 
neutral  fats  appeared  again  in  the  feces,  nevertheless  could  absorb 
from  30  to  50  per  cent,  of  these  f;its  if  they  were  taken  in  as  a  natural 
emulsion  (milk),  argues  for  an  injurious  effect  on  the  cmulslAcation 
and  saponification  of  fat-s  when  the  pancreatic  juice  is  entirely  lacking. 
Possibly  in  the  case  of  stenosis  of  the  pancreatic  duct  a  readjustment 
is  made  in  the  chemical  reaciii^m  of  the  total  intestin:tl  secretions  by 
an  increase  in  the  alkalinitj-  of  the  intestinal  juice,  perhaps  also  of 
the  bile ;  besides,  a  portion  of  the  pancreatic  juice  may  be  secreted 
into  the  intestine  through  the  duct  of  Santorini,  even  aflcr  the  pan- 
creatic duct  ha.*  bt^n  ligated  or  stejiosed. 

It  has  been  emphasized  prcviousl>'  that  if  the  mouth  of  the  pan- 
creatic duct  at  the  duodenal  papilla  has  been  stenosed,  the  bile  is 
also  always  lacking  in  the  intestines.  In  this  case  tlie  digestion  and 
alworption  of  the  fats  must  be  ver^-  much  im|wired.  esjiedally  if  the 
pancreas  has  but  one  outlet  or  if  the  duct  of  Santorini  is  also  closed. 
Since  only  a  i^nial!  part  of  the  fats  is  tlecompo.se(l  by  putrefaction 
when  the  outlet  passages  of  the  pancreas  and  of  the  common  gall- 
duel  are  closed  at  the  .^ame  time,  we  may  expect  that  in  such  cases 
most  of  the  neutral  fats  would  appear  again  as  such — that  is.  unde- 
composed — in  the  feces,  whereas  if  the  common  gall -duct  alone  is 
blocked,  the  fats  should  be  carried  off  in  the  feces  as  fatty  acids. 
If  this  a.ssumplion  be  confirmed  in  the  future  by  means  of  exact 
experiments,  we  should  have  gained  a  certain  fixed  basis  for  the 
recognition  of  the  simultaneous  closure  of  botli  the  outlet  {>assage3 
so  frequently  referred  to  in  this  section. 

It  may  l>e  [Mssible  to  discover  whether  the  feces  contain  lai^e 
amounts  of  fatty  acids,  when  both  ducts  are  stenosed.  In  that  case 
the  iLSaiumption  seems  justified  that  those  fat-decompo.'«ing  ferments 
retained  in  the  bilc-passagcs  and  tlw  outlet  passages  of  the  pancreas 
are  again  secreted  with  the  intestinal  juice  af^r  their  return  into  the 
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blood,  just  as  was  supposed  to  be  the  case  with  pancreatic  ptyalin 
previously  referred  to.  If  this  supposition  proves  to  be  correct,  it 
u'ould  Ix:  a  demonstration  of  the  manifold  ways  in  which  the  various 
ferments  of  the  digestive  glands  of  the  intestines  may  mutually  re- 
place each  other — for  instance,  if  the  amylopsin  or  the  alkali  of  the 
pancreatic  juice  is  nut  permitted  to  be  active  because,  for  some  rea- 
son, the  outflow  of  this  secretion  is  prevented,  then  there  will  be 
more  diastase  and  alkali  in  the  secretion  of  the  glands  of  Ijcber* 
kijhn,  but  to  my  mind  this  admirable  readjustment  and  ecjualiKition 
arrangement  is  not  as  yet  s;itisfiictorily  proved. 

As  to  tlic  transformation  of  the  albuminatts  and  carbohydraUi 
(starch),  when  the  secretion  of  the  panci'e:itic  juice  is  lessened  or 
stopped  the  experiments  of  Fr,  Muller  prove  that  in  the  case  of 
patients  su/Tering  from  advanced  degeneration  of  tiie  pancreas  the 
transformation  and  absorption  of  albuminates  are  disturbed  very  little. 
Tile  conversion  of  the  caibohydrates  is  not  at  all  alfected.  In  the 
case  of  animals,  however,  whose  pancreas  has  been  removed,  only  44 
per  cent,  of  the  albuminates  and  from  60  to  80|)ercenl.  of  the  carbo- 
hydrates were  absorbed.  The  impairment  of  the  tryptic  albumin 
digestion  is  ver>'  probably  compensated  for  the  most  part  by  the 
fact  that  more  albumin  than  usual  is  changed  in  the  duodenum  into 
syntonin  and  peptone  by  the  pepsin  and  HCI  of  the  gastric  juice, 
because  the  neutralization  of  the  HCI  in  the  intestine  occurs  later 
than  during  normal  digestion,  on  account  of  the  partial  lack  of 
the  alkali.  Another  explanation  is  that  referred  to  in  the  preced- 
ing— namely,  that  the  succus  entericus  in  those  cases  of  loss  or 
destruction  of  the  pancreas  will  contain  more  proteolytic  fer- 
ment. 

It  is  more  difficult  to  explain  the  statement  that  the  transforma- 
tion of  the  carbohydrates  is  not  detrimentally  influenced  when  the 
pancreatic  juice  is  much  decreased,  for  its  dici.siatic  efficacy  is  known 
to  be  very  strong.  The  supposition  has  already  been  advanced  that 
when  tile  pancreatic  duct  is  closed  u]>,  the  pancreatic  ptyalin  retained 
in  tlic  gland  may  possibly  be  secreted  into  the  intestine  with  the  in- 
testinal juice  after  its  entrance  into  the  blood  (finally  also  with 
the  bile),  and  thus  increase  diastatic  efficacy  of  these  secretions. 
Tliis  assumption  is  supported  by  the  fact  that  in  those  animals 
whose  pancreas  has  been  removed  and  in  whom  no  pancreatic  pty- 
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aEn  can  be  at  all  formed,  only  from  60  to  80  per  cent,  of  the  amy. 
titoeou.1  siihsUnctrs  introduced  arc  Jibsorbcd.  As  lonjj.  however,  as 
we  arc  not  certain  «licthcr  the  niclituria  occurring  after  the  removal 
of  tlie  pancreas  aflect»  tlie  transformation  favorably  or  not,  tlic  result 
of  these  animal  experiments  is  ambiguous,  and  therefore  cin  not  be 
considered  a.i  a  reliable  proof.  Other  utilization  experiments  must, 
tliercforc,  be  made  on  animals  whose  pancreas  has  not  been  en- 
lirely  rcmovetl,  and  in  whom  melituria  has  thus  been  prevented. 
Hy  tJiis  means  it  would  be  possible  to  determine  whether  in  ihi.-!  ca.-ie 
t!ie  transformatini)  of  the  March  in  the  mtesttnes  is  impaired  to  the 
same  degree  as  when  the  pancreas  is  totally  removed  and  mclituria 
ensiles. 

Since  there  is  no  doubt  th.it  under  normal  conth'tions  the  pan- 
creatic juice  pla)'s  an  important  role  tn  the  transformation  of  albu- 
minates, fats,  and  carbohydrates,  and  thus  also  in  tlicir  absorption 
in  the  intestines,  further  exact  exjK:rimenl.son  patients  suffering  from 
pancreatic  abnormalities  and  on  animals  arc  very  desirable,  so  that 
we  may  detennine  to  what  extent  the  transformation  of  llicsc  food 
substances  and  their  absoqition  in  the  intestines  arc  affected  when 
tltc  amount  of  the  pancreatic  juice  is  considerabiy  diminished. 

The  science  of  the  functions  of  the  intestines,  as  well  as  of  other 
organs  taking  p;irt  in  digestion,  and  their  abnormal  v;iriations,  form 
b>'  for  the  largest  and  most  important  part  of  the  patliology  of  intes- 
tinal digestion  ;  indeed,  the  former  would  completely  include  the  lat- 
ter if  bacterial  putrefaction,  which  can  not  be  classed  as  a  function 
of  the  intestine,  did  not  have  any  share  in  the  transformation  of  the 
lbo(l-:ttufr%  and  if,  in  the  second  place,  in  addition  to  water  and  the  in- 
oi^anic  salts,  only  albumin,  fats,  and  carboh>'dratcs  in  pure  condition 
were  introducetl,  which  would  be  absorbed  in  the  intestine  without 
residue.  This  is.  however,  not  the  case ;  a  portion  of  the  three 
(bod-stuflii,  although  a  very  small  portion,  is  transformed  by  bacteria, 
and,  besides,  most  of  the  food  substances,  both  animal  and  cspcdalty 
vegetable,  contain  matter  which  is  very  difficult  or  impo.<isible  to  di- 
gest, and  which  passes  forth  from  the  body  unutilized.  That  plants 
contain  a  much  larger  proportion  of  indigestible  matter  is  proved  b}' 
the  fact  that  if  the  diet  consists  mainly  of  vegetables,  the  evacuations 
occur  .■te\-enil  times  during  ihc  day,  and  arc  more  voluminous  than 
those  resulting  from  a  diet  consisting  of  meat  alone,  when  evacuation 
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occurs  usually  but  once  a  day.  The  cause  of  the  incomplete  utiliza- 
tiiiii  of  the  vegetable  foods  is  assigned  to  the  greater  or  lesser 
amount  of  cellulose  contained  in  Uiem.  Tappeiner  aiid  others  have 
proved  that  the  old  assumption  that  cellulose  can  be  digested  and  ab- 
sorbed only  in  ihegastro-inlcstinal  canal  of  the  herbivorous  animals, 
where  the  ingcsla  remain  for  a  longer  period  of  time,  is  false.  These 
experiments  showed  that  cellulose  may  also  disappi^r  in  the  intestines 
of  man,  although  the  opinions  vai^'as  to  whether  this  transformation 
is  due  to  putrefactive  bacteria  or  inte.stinal  ferments.  At  the  same 
time  only  a  very  small  portion,  probably,  is  absorbed ;  the  principal 
j>art  passes  off  with  the  feces.  Besides  this,  cellulose  also  renders 
the  utilization  of  the  vegetable  foods  more  difficult  by  inclosing  the 
nutritious  parts  of  these  foods  (albumin  and  starch)  with  shells  or 
cuticles,  and  thus  preventing  the  action  of  the  digestive  juices  upon 
them.  The  result  is  that  a  portion  of  the  food  is  not  digested  and 
absorbed  and  is  carried  off  with  the  feces.  When  we  discussed  the 
disadvantages  of  a  diet  consisting  principally  of  potatoes,  it  was 
stated  that  in  the  vcrj'  abundant  evacuations,  undigested  starch 
and  even  entirely  unchanged  particles  of  potatoes,  and  aI.to  other 
food  particles,  may  be  found  in  greater  or  less  abundance  besides 
the  organic  acids  whicli  might  have  been  utilized  in  the  economy 
uf  the  body.  If  our  nutrition,  therefore,  is  to  be  rational,  it  ia 
not  enough  to  introduce  a  suflicient  amount  of  food  :  it  must  be 
offered  to  the  digestive  organs  in  such  a  form  that  it  may  be  trans- 
formcil  and  absorbed  as  thoroughly  as  possible  without  too  great 
exertion  of  the  glandular  and  muscular  apparatus. 

The  manner  in  which  the  various  food  and  dietetic  substances  may 
be  combined  so  as  to  aid  each  other  mutually  in  their  digestion, 
and  the  way  in  which  food  substances  act  as  physiological  stimuli 
to  specific  gland  cells  has  been  admirably  set  forth  in  the  work  of 
[■awlow  ("Die  Arbeit  der  Verdauungsdrusen,"  S.  173),  This 
accurate  physiologist  has  emphasized  that  the  beginning  of  the 
secretory  activity  of  the  .stomach  is  dqK-n<lenton  the  psychic  con- 
dition which  harmonizes  with  the  demands  of  cvcry-day  life,  that 
the  food  should  i)e  eaten  with  attention  and  pleasure.  1  shall  con- 
sider the  effects  of  various  foods  as  siwcific  dietetic  stimuli  to  definite 
digestive  gland-celU  in  another  cliujiter. 


CHAPTER    Vn. 

THE  INTESTINAL  BACTERrA. 
BY  WM.  KOVAL  STOKKS.  M,U. 

In  describing  the  bacteria  of  the  intestines,  it  is  not  sufficient 
mcfely  to  enumerate  the  species  which  arc  usually  present.  It  is 
al^o  im{K>rUnt  to  describe  the  organisms  found  in  intestinal  diseases 
and  tlieir  relation  to  the  lesions  produced,  as  well  as  to  consider 
the  [Kirt  played  by  various  bacteria  in  the  processes  of  digestion. 

First  Observations. 

Ilacteria  were  first  observed  in  the  intestinal  contents  by  Van 
Leuwenhock  in  167;,  but  he  incorrectly  considered  them  as  be- 
longing to  the  animal  kingdom.  lie  named  them  "  animal cul a:." 
and  was  influenced  in  this  opinion  by  the  activity  which  many  of 
these  organisms  displayed  when  viewed  under  the  lens  of  his  primi- 
tive microscope. 

Billroth,*  nearly  two  centuries  later,  observed  many  germs  in  the 
intestinal  contents,  which  he  described  under  the  general  name  of 
coccobacteria.  NothnagcP  soon  followed  with  the  opinion  that 
these  intestinal  bacteria  were  concerned  in  the  decomposition  iind 
fcrmcntatton  of  albuminous  bodies  in  the  intestine,  and  he  mentioned 
such  organisms  as  Bacillus  subtilis,  streptococci,  .laccharomyces, 
and  Bacillus  butyricus  as  norinnl  inhabitants  of  the  intestine.  Be- 
fore considering  tlic  more  modem  work  on  the  subject,  it  will 
be  necessary  to  mention  some  general  fads  concerning  the  bacteria 
of  the  intestines. 

Petal  Feces. 

It  has  been  shown  by  Esclicrich*'  that  the  meconium  of  the 
fetus  is  stcnic,  but  the  inteslin.d  contents  become  infected  by  Imc- 
tcria  even  before  the  infant  takes  any  nourishment  from  the  mother. 
Tlie  sw.alloning  of  air  and  infection  from  the  maternal  parts  during 
birth  probably  cause  the  introduction  of  bacteria.     These  soon  in- 
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crease  in  the  intestinal  contents,  and  Kscherich  has  cuhivatcd  many 
cocci,  bacilli,  ;ind  yeast  cells  from  the  feces  only  twenty-four  hours 
after  birth. 

Numbers. 

The  numbers  of  bacterid)  in  the  intestine  varj'  greatly,  and  seem 
to  be  influenced  by  the  taking  of  food  and  the  voiding  of  feces. 
Von  Sucksdorff^  counted  the  intestinal  bacteria  in  a  milligram 
daily  for  twenty-four  days,  and  found  a  maximum  number  of 
2.300,000,  a  minimum  number  of  25,000.  with  a  general  average 
of  38 1,000  bacteria  in  a  milligram  of  fecal  matter.  Figuring  upon 
the  entire  quantity  of  feces  passed  in  twenty-four  hours,  he  came  to 
the  conclusion  that  an  average  of  113,124,000  bacteria  were  passed 
daily  by  a  healtliy  person.  The  number  of  bacteria  can  be  decreased 
by  the  use  of  sterilized  food  to  10.395  bacteria  in  a  milligram,  but 
the  contents  of  the  large  intestine  can  not  be  rendered  sterile 
by  this  method.  Tlie  majority  of  b,icteria  are,  therefore,  intro- 
duced by  means  of  the  food.  The  mouth  also  contains  a  targe 
number  of  bacteria,  and  these  are  often  swallowed  with  the  saliva, 
and  many  survive  in  the  intestinal  tract.  Miller  *  has  demonstrated 
eight  varieties  of  the  bacteria  of  tlur  mouth  in  the  stomach-contents, 
and  twelve  varieties  of  mouth  bacteria  in  the  feces,  but  it  is  gen- 
erally held  thai  only  about  three  per  cent,  of  the  intestinal  bacteria 
arc  derived  from  the  mouth,  and  the  other  97  per  cent  arc  obtained 
from  the  food. 

These  (acts  disprove  the  old  idea  that  the  gastric  juice  is  a  strong 
geniiicide  which  quickly  destroys  bacteria  when  tliey  enter  the 
stomach.  A  number  of  investigators  have  proved  that  bacteria  can 
]ias»  unchanged  through  the  stomach,  and  tiial  thi.'i  organ  Is  rarely 
entirely  free  from  bacteria.  Staphylococcus  pyogenes  aureus.  Ba- 
cillus tuberctilosi.-i.  and  Itacillus  dii>litlieri;e  can  pass  through  the 
stomach  without  change. 

Tlie  large  intestines  contain  more  bacteria  than  the  small  intes- 
tines, with  the  exception  of  the  lowest  portion  of  the  ileum. 

Studying  the  Intestinal  Flora. 

In  order  to  study  the  intestinal  bacteria  it  is  necessary  to  obtain  a 
small  quantity  of  feces,  dilute  it  in  water,  and  then  study  these  or> 
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ganisms  in  a  fresh  condition  under  the  microscope  by  means  of  the 
concave  glass  slide.  The  variuus  sizes  and  .shapes  of  the  organisms, 
as  well  as  tltc  motility,  can  thus  be  studied. 

A  specimen  should  also  be  mounted  on  a  cover-slip,  dried,  and 
stained  by  an  anllin  dye,  such  as  fuchsin  or  mcthylenc-bUic.  and  by 
Gram's  method,  in  order  to  determine  the  mofphology  and  various 
staining  reactions. 

Culture  Methods. 

The  most  valuable  method,  however,  for  studyin;;  intestinal  bac- 
teria b  to  obtain  pure  cultures  of  tJio  various  bacteria,  and  this  is 
best  accomplished  by  Booker's"  mtthod. 

The  intestinal  germs  are  obtained  by  introducing  a  .sterilized 
glass  tube  into  the  anus,  and  inserting  a  longer  and  smaller  steril- 
ized gla.ss  tube  into  the  rectum  through  the  first  tube.  This  pre- 
venls  the  contamination  of  the  specimen  by  the  bacteria  around  the 
anus,  and  collects  the  bacteria  only  from  the  interior  of  the  rectum. 

The  contents  of  the  rectum  arc  soon  forced  into  the  inner  tube, 
which  is  then  withdrawn  and  emptjetl  into  a  sterile  test-tube.  The 
material  can  then  be  properly  diluted,  and  plate  cultures  can  be 
made  in  neutral  glycerin  agar.  This  is  better  than  gelatin,  since 
the  latter  will  soon  become  liquefied  by  some  of  the  intestinal  or- 
ganisms, llie  ^jKcial  and  selective  media  will  be  mentioned  later. 
Many  of  the  organisms  which  appear  in  cover-slips  will  not  grow 
on  our  ordinar}'  culture -media,  and  some  varieties  have  never  been 
cultivated  for  this  reason. '  There  arc  a  number  of  anaerobic  oi^an- 
isms  present  in  the  intestine,  and  anaerobic  culture  methods  should 
alwa)'s  be  employed  as  well  as  the  ordinary  methods. 


BACILLUS  COM  CO.MMUNIS  (ESCHERICH). 

Bacillus  coli  communis  is  the  normal  inhabitant  of  the  intestines, 
and  is  present  in  the  feces  in  enormous  numbers. 

The  Colon  Group. 

Although  Escherich^  and  others  have  used  certain  cultural  dif- 
ferences in  order  to  sutidivide  the  colon  bacillus  into  several  dis* 
tinct  varieties,  yet  there  is  a  certain  scries  of  reactions  and  char- 
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actcristics  which  are  enough  to  distinguish  tlic  orgciiiisms  as  a 
species.  The  following  descripticii,  llieiefore,  will  apply  only  to  the 
general  group  or  species  k'liown  as  Bacillus  cell  comtnunLs,  or  colon 
bacillus  group. 

Morphology. — The  morphology  of  the  colon  bacillus  is  variable, 
and  it  often  simply  consists  of  a  short  ovoid  body  with  a  diameter 
of  about  O-S  /*.  They  arc  at  times  united  in  pairs.  They  often  grow 
out  into  longer  forms,  but  the  avcr.ige  length  is  from  2  to  3  ft. 

Staining  Properties. — This  bacillus  stains  by  means  of  the 
ordinary  unitin  dyes,  but  it  loses  its  stain  when  Gram's  method  is 
used.  It  often  takes  up  the  stain  irregularly,  certain  portions  re- 
m.'iining  unstained.  Lateral  ftagclla  can  be  shown  by  the  special 
stains. 

The  motility  is  inconstant,  and  even  when  present,  it  is  more 
sluggish  than  that  of  such  bacteria  as  the  typhoid  bacillus.  There 
are  two  forms — the  motile,  consisting  of  about  two-fifths  of  the 
group,  and  the  nonmotilc,  consi.sting  of  three-fifths  of  the  isolated 
bacilli.  This  motility  is,  of  course,  due  to  the  flagcUa,  which  propel 
it  through  the  liquid. 

Cultural  Characteristics. — No  spore  formation  has  been  ob- 
served, and  its  thermal  death-point  is  62°  C.  for  ten  minutes.  'Ilie 
organism  will  grow  both  under  aerobic  and  less  favorably  under 
anaerobic  conditions,  and  its  growth  always  produces  an  acid 
i-caction  of  the  medium  if  any  sugar  be  present. 

The  cultural  characteristics  are  typical,  and  ca.<iily  serve  to  dis- 
tinguish it  from  the  typhoid  bacillus  and  other  pathogenic  bacteria. 
When  no  sugar  is  present,  the  reaction  is  alkaline. 

On  agar  or  gelatin  plates  the  deep  colonics  under  the  low  power 
are  biconvex,  or  round,  often  with  a  teat-like  process  at  one  side, 
and  the  superficial  colonics  present  no  typical  structure.  These 
latter  appear  to  the  naked  eye  as  elevated,  moist,  round  bodies 
which  arc  pearl-colored  to  transmitted  light.  The  puncture  culture 
in  gelatin  .spreads  out  on  the  surface  as  the  elevated  moi.st  head  of  a 
nail,  and  the  streak  of  growth  along  the  line  of  needle  puncture 
forms  the  .thank.  The  gelatin  is  not  liquefie<l.  On  .slant  agar  it 
forms  a  thick,  moist,  grayish  growth.  On  potato  the  bacillus  forms 
a  luxuriant  growth,  often  with  a  few  small  gas-buhbles  on  the  sur- 
face.     Litmus  milk  is  acidulated,  and  therefore  turns  a  decided 
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pink  in  twenty-four  hours,  and  the  medium  later  coagulates. 
Bouillon  is  clouded. 

Indol  Reaction.— In  Dunham's  .toUition  a,  characteristic  reac- 
tion can  be  obtaiiK-d  after  Iwcnty-foiir  hours'  gruwth  in  the  incuba- 
tor. This  is  called  the  indol  reactiua,  and  is  oiitained  in  the  follow- 
ing manner : 

The  solution  used  in  the  tndol  test  is  made  by  adding  one  part 
of  H,SO,  to  ten  parts  of  a  0.03  per  cent  solution  of  KNO^  (nitrite  of 
potash)  in  distilled  water.  This  solution  of  nitrite  of  potash  is  maiic 
by  adding  o.  2  gm.  of  KNO^to  loo  c.c,  of  distilled  water.  Ten  cubic 
centimeters  of  this  .solution  arc  added  to  forty  cubic  centimeters  of 
water,  making  a  solution  of  the  strength  of  0.02  per  cent,  of  nitrite 
of  potash.     Nitrite  of  soda  can  also  be  used  in  making  this  test. 

Ten  parts  of  this  solution  are  carefully  added  to  one  part  of  pure 
HjSO,,  and  one  cubic  centimeter  of  this  mixture  is  mixed  with  ten 
cubic  centimeters  of  the  forty-cight-hour  culture  oi  the  suspected 
colon  bacillus  in  Dunham's  solution.  The  indol  test  will  usually 
appear  in  about  fifteen  minutes,  but  certain  varieties  of  Bacillus 
coli  communis  will  not  give  this  test  until  the  nitrite  solution  h.is 
remained  in  the  Dunham's  solution  for  twenty-four  hours.  If  indol 
be  present,  the  solution  turns  a  delicate  pink. 

Cultures  of  the  colon  bacillus  have  an  unpleasant  fecal  odor,  and 
the  b-idllus  grows  well  in  urine  and  bile.  It  can  usually  be  obtained 
in  large  numbers  in  cultures  from  the  bile, 

QaS'production. — One  of  the  most  important  characteristics 
of  Bacillus  coli  communis  is  its  property  of  causing  fermentation 
with  tlie  formation  of  gas  in  various  solutions  of  sugar.  This  test 
alone  distinguishes  it  from  the  typhoid  bacillus,  and  is  useful  in 
se]>arating  it  from  other  fermentative  bacteria. 

Theobald  Smith"  has  carefully  studied  this  property  of  the  colon 
bacillus,  and  after  te.sting  a  numlier  of  colon  b.icilli  from  various 
sources,  he  concluded  that  this  organism  caused  a  scries  of  charac- 
tcrisbc  diangcs  when  inoculated  into  the  feniientaiton  tube,  contain- 
ing  solutions  of  grape-,  milk-,  and  cane-sugar  in  ordinary  nutrient 
bouillon.  Beef-tea  as  usually  prqKircd.  however,  still  contains  a 
small  amount  of  musdc  sugar,  and  Smith  eliminates  this  source  of 
error  by  preparing  the  nutrient  bouillon,  and  (hen  inoculating  it  with 
a  culture  of  the  colon  badllus  after  placing  it  in  a  sterile  flask. 
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This  mixture  is  allowed  to  remain  in  the  thermostat  for  twenty- 
four  hours,  atid  all  tilt;  inosile,  or  muscio  sugar,  is  reduced  to  other 
compounds  by  fermentation.  This  sugar-free  bouillon  is  then  ster- 
ilized by  stenm.  or  ihe  autoclave,  and  is  then  ready  fur  use  in  the 
fermentation  tube  after  proper  sterilization  and  filtration. 

The  colon  bacillus  will  ferment  glucose,  lactose,  and  saccharose 
bouillon  in  the  fermentation  tube  in  a  characteristic  manner  when 
the  bouillon  contains  l  [>er  cent  of  each  of  these  sugars. 

In  I  per  cent,  glucose  bouillon  in  the  fermentation  lube  this 
organism  will  cause  the  formation  of  about  50  per  cent  of  gas 
in  the  clo!)ed  stem  in  from  three  to  five  days.  This  gas  will  consist 
of  two  [Kirts  of  carbon  dtoxid  to  one  part  of  hydrogen,  and  the 
reaction  of  the  medium  will  always  be  acid.  The  proportions  of 
gas  can  be  determined  by  mixing  a  5  per  cent,  solution  of  caustic 
potish  or  soda  with  the  liquid  in  tJic  tube,  and  allowing  the  thumb 
to  remain  on  the  o|>eniiig  of  the  tube.  On  removing  the  tliumb  llie 
liquid  will  rise  one-thirdof  the  wayin  the  closed  stem,  and  this  shows 
that  tile  gas  consisted  of  one-third  part  of  CO),  and  that  the  caustic 
potash  changed  this  into  carbonate  of  potash.  The  remaining  two- 
thirds  of  the  gas  is  probably  hydrogen,  since  it  can  be  brought  into 
the  open  bulb  of  the  fermentation  tube  and  be  exploded  with  a  blue 
flame  by  applying  a  match. 

On  using  a  1  per  cent,  solution  of  lactose,  or  milk-sugar,  in  the 
fermenticlon  tube,  the  i-esult  is  similar  to  that  previously  de.'icriljed. 
On  using  a  l  per  cent,  solution  of  saccharose  in  bouillon,  about  one- 
half  of  the  varieties  of  the  colon  bacillus  will  not  cause  any  fermen- 
tation of  the  fluid,  and  the  other  half  will  cause  the  formation  of 
about  30  per  cent,  of  gas  in  from  three  to  five  days.  The  medium 
may  be  either  acid  or  alkaline. 

This  fermentation  formula  is  of  great  aid  in  distinguishing  the 
colon  bacillus  frflm  other  pathogenic  germs.  It  has  been  shown  by 
Fuller  that  when  the  colon  bacillus  becomes  degenerated  by  long 
exposure  to  water  or  other  attenuating  conditions,  the  production  of 
gas  in  the  fermentation  tube  will  vary  greatly.  The  work  of  Theo- 
bald Smith,  however,  has  shown  tliat  the  fermentation  formula  is 
fairly  constant  when  the  orgaitism  is  derived  directly  from  the  feces, 
and  will  serve  to  identify  it  under  such  conditions.  The  attenuated 
water  bacteria  can  also  be  reclaimed  by  cultivation  for  se^-eral  weeks 
in  the  laboratory. 
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If  the  fermentation  tube  i-s  not  at  hand,  the  gas-forniation  can  be 
secured  by  adding  l  per  cent,  of  glucose  to  a  tube  of  melted  agar, 
and  then  circfully  slerili/ing  the  tube  by  iiu>ist  hc.il.  While  t lie  agar 
is  still  in  a  melted  state,  it  is  reduced  to  a  temperature  of  40°  C, 
and  is  (hen  inoculated  with  the  colon  bacillua.  ThiH  mixture  is  then 
placed  in  the  themioslat.  and  in  twenty-four  hours  numerous  gas- 
bubbles  will  have  formed  in  the  depths  of  the  solid  medium. 

Pathogenic  Properties, — Bacillus  coh  communis  is  pathoEjcnic 
for  mice  when  injected  intraperitoneally  with  from  0.1  to  I  c.c.  of 
a  bouillon  culture,  and  the  organisms  can  be  recovered  from  the 
blood  and  peritoneal  cavity.  An  enteritis  i.t  usually  pre.tenl,  and 
the  spleen  is  cnlai^^d.  Large  doses  will  cause  general  infection  in 
the  guinea-pig  or  rabbit  wiien  injected  into  the  perilonciil  cavity  or 
blood,  but  when  introduced  subcutaneously.  only  local  abscesses 
arc  produced.  By  ciusing  an  anificial  obstruction  to  the  flow  of 
urine  and  then  injecting  the  colon  bacillus  into  the  urethra  of  dogs, 
a  cystitis  and  a  pyeloncphriti.*  have  been  produced,  and  by  an  ob- 
ittruction  to  the  flow  of  bile  inflammation  of  tlic  bile-ducts  and  even 
liver  abscesses  have  been  induced. 

Infection  and  inflammation  of  the  intestines  can  be  produced, 
however,  only  by  first  injuring  or  constricting  the  lumen  o(  the 
intestine,  and  then  injecting  very  virulent  cultures  of  the  colon 
bacillus.  All  this  experimental  work  goes  to  show  that  this  organ- 
ism is  not  pathogenic  when  it  is  present  in  the  normal  healthy  intes- 
tine. Under  these  conditions  it  simply  carries  on  its  normal  func- 
tion of  fermenting  the  various  sugars,  such  as  glucose  and  lactose. 

When  the  intestine  is  injured  or  the  organism  enters  an  unusual 
or  abnormal  situation  of  the  body,  such  as  the  peritoneal  cavity,  it 
can  set  up  the  various  lesions  previously  mentioned.  This  is  its 
usual  course  in  the  human  being  when  ciusing  <ltseaKe. 

Bacillus  coli  communis  is  the  first  organism  of  decomposition  to 
enter  the  tissues  after  death,  especially  if  any  intestinal  lesions  are 
present,  but  it  can  also  enter  the  various  organs  during  life,  when 
intestinal  obstruction  or  extcn-iive  necrfMi.t  exi-sts.  When  obstruc- 
tion to  the  flow  of  bile  or  urine  exists,  tliis  organism  is  capable  of 
setting  up  inflammations  of  the  biliary  and  urinary  tract,  and  even 
abscesses  in  the  liver  or  kidneys.  It  is  said  that  at  times  Bacil- 
lus coli  communis  can  become  increa-sed  in  virulence  and  cause  an 
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injury  to  the  epithelium,  and  then  enter  the  tissues  of  the  intestine 
and  even  the  otiier  internal  organs.  This  causes  enteritis,  even  with 
ulceration,  especially  in  infants  and  the  young.  When  the  colon 
bacillus  enters  the  peritoneal  cavity  through  a  ruptured  or  gangre- 
nous appendix  or  a  perforation  from  an  ulcer,  diffuse  pcritoniti<i 
occurs,  and  not  infrequently  this  organism  is  found  in  pure  culture 
from  tile  pus.  although  often  other  organisms,  such  as  the  strep- 
tococcus, are  present  (see  chapter  on  Appendicitis). 

Agglutinative  Reaction. — When  about  one  milligram  of  dead 
colon  bacilli  is  injected  into  the  abdominal  cavity  of  a  guinea-pig 
and  the  dose  is  repeated  after  several  days,  the  guinea-pig  becomes 
inmiune  to  infection,  and  ihe  blood  of  the  pig  will  cause  an  agglu- 
tination of  this  colon  bacillus  in  dilutions  of  one  to  fifty  or  even 
greater  dilutions. 

Lesage  °  claims  that  this  agglutinative  reaction  can  be  used  as  a 
sign  for  infection  by  me;ms  of  the  colon  bacillus,  and  in  forty  out 
of  fifty  cases  of  enteritis  in  infants  he  found  that  the  agglutinative 
reaction  took  place  when  the  cultures  obtained  from  llie  infants  were 
used,  and  even  when  other  colon  baciUi  were  tested,  though  in  the 
later  cases  only  with  lower  dilutions,  Dunham,  in  the  "Journal 
of  Experimcnt.il  Medicine"  for  January.  1901,  has  shown  that  if 
animals  are  treated  with  gradually  increasing  doses  of  dead  cul- 
tures of  the  colon  bacillus  for  a  long  time,  a  serum  with  an  agglu- 
tinative potency  of  l  :  50.000  can  be  secured.  He  also  found, 
however,  that  different  races  of  Bacillus  coli  communis  which  are 
entirely  simihir  in  every  other  respect  will  not  give  a  reaction  to 
any  other  serum  except  their  own.  This  failure  to  give  a  mutual 
serum  reaclion  would  seem  to  divide  the  group  into  diftercnt 
varieties,  as  far  as  their  scrum  reaction  is  concerned. 

BACnXUS  LACTIS  AEROGEKES   (ESCKERICH). 

Bacillus  lactis  .-lerogenes  has  been  demonstrated  by  Escherich 
in  the  intestines  and  feces  of  animals  and  human  beings  nourished 
by  millc.  This  bacillus  is  present  in  much  larger  quantities  than  the 
colon  bacillus  in  the  upper  portion  of  the  small  intestine,  and  in  the 
colon  tlie  number  decreases,  only  a  comparatively  small  number  of 
these  bacilli  being  found  in  the  stools. 

Resemblance  to  the  Colon  Bacillus. — Bacillus  lactis  aerog- 
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resembles  the  colon  bacillus  in  most  of  its  morphological, 
staining,  and  biological  properties,  but  it  exhibits  enough  <lifrcreiice.-< 
to  distinguish  it  as  a  separate  species.  In  the  first  place,  it  pos- 
Mntscs  n  visdd  capsule  which  separates  individual  bacilli  when 
tbc>-  arc  massed  together  in  groups.  It  is  invariably  nonmotilc.  Its 
growth  on  pot;ito,  agar,  and  gelatin  is  more  profuse,  more  vLsdd, 
and  fleshier  than  that  of  the  colon  bacillus,  and  the  cultures  give 
off  a  more  decided  fectl  odor.  Mscherich  holds  that  the  great 
characteristic  of  this  bacillus  is  its  property  of  fermenting  the  milk- 
sugar,  or  lactose,  in  milk.  It  causes  firm  coagulation  of  the  milk 
in  about  sixt>'  hours,  and  58  per  cent,  of  the  lactose  present  is 
turned  into  lactic  acid.     It  also  ferments  starch. 

Pathogenesis. — The  injection  of  large  quantities  of  fluid  cul- 
tures into  the  blood  of  rabbits  and  guinea-pigs  will  cause  death,  and 
cultures  from  potato  killed  by  alcohol  will  poison  rabbits  when 
introduced  into  the  peritoneal  cavity.  The  organism  is  thus  seen 
to  be  similar  to  the  colon  bacillus  in  its  cfleet  upon  animals,  but  it 
is  not  known  to  play  any  part  in  human  pathology.  It  may  per- 
fonn  an  important  physiological!  function,  however,  by  fermenting 
the  milk-sugar  present  in  the  small  intestine. 


FERMENTATION    FORMULA   OF  THE   COLON   BACILLUS. 
The  following  tables  arc  from  Theobald  Smith's  article  on  the 
fermentation  tube,  and  give  an  excellent  idea  of  the  reaction  pro- 
duced by  the  colon  bacillus  and   Bacillus   lactic  acrogcnes  when 
inoculated  into  the  various  sugars  in  the  fermentation  tube  : 

BACILLUS  OOLI  COMMUNIS  IN  GLUCOSE  BOUILLON.— ( 7-*/»WrfiJ«irt) 


Gas  AccifMuiArao  at  tkh  Eho  ar 

CO^ 

H. 

lOmr. 

it>*r«. 

tOty*. 

9teF*. 

t.  noM  tnaMM  (««•*,    .  . 
3.  FnNqcaRl*.       .... 

6.  fmm  vater,     ... 

7.  Badlliu  of  panic  di»- 

OM  (KMni,  .... 

Vrtcaa. 
4< 

30 

34 
43 

PW  «BI. 

S» 

4$ 

5" 

43 

44 

47 
5« 

15 
44 

47 

S4(S*)" 
53 

PfTcmt 
57 

4|I«th)» 

4* 

44 

4S 

37.a 

37 

37* 

33 

3» 

3'S 

3« 

61.8 

«3 
62^8 

67 
68 
68.S 

W 
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BACILLUS  COU  IN  LACTOSE  BOUILLON.— (5wW.) 


lUCILLUC  COLI 

C«s  AccUMULArau  at  ths  End  or 

Total. 

CO*. 

H. 

COMMtWIS. 

1D.X. 

t  Dajn.  jDayi. 

4lte]riJlD>y& 

6I1*». 

1.  Fram  huniui 

ftCM,       .      .      , 

1   From  humon 

iccci.     .    . 

Per 

ccnl, 

te 

S' 

33 

i3 

33 
H 

55 

F«r 

CCIlL 

4> 

65 
56 

44 

4a 
51 

54 

62 

Pw 

ccol. 

S8 

Per 
ctni. 

6a 

Pet 
ccnl. 

Per 
v*nl. 

66 
61 

fa 

uni- 
te inih) 

te(7th) 
S6(Tih) 

5oi8[h) 
4;  18th) 
Stliiihi 
4Si8ihj 

61  |6ih] 

Per 

niii. 

3J.8 

Pa 

unt. 

M.1 

J.   Fmm  CBlllc. 

4.  From  iwinc. 

5.  From  w»lcr, 

6.  FtiHD  wntcT. 
6.  Fmin  w»iet," 
;.  Bncillui  of 

6o 
46 

44 
64 

48 
48 

so 

36.7 

1? 

40.5 

35 

37 

60 
6J 
59.  S 
65 

63 

I*  Buuilloii  eiiilrtly  fi«  Itmn  muKle  glucoae.    Cullun  nuule  »l>  muiillu  alUr  (he  Km.) 

BACILLUS  CDI.1  IN  SACCHAROSE  BOUILLON,-(JMiVi.) 


Cas  Accuhulatsd  at  tki  Emd  of 

HAcruLi'i 

TOTAt. 

Cas. 

RBACnOH 

oil  Binj. 

CO.. 

COLI  COH- 
MUKtl. 

t 

4        «    1    T 

Days- 

u 

H. 

0*)W. 

Ii.\«. 

Qhyi-Diya. 

D.X.. 

Per 

Per 

Per 

Pet 

Pet 

Per 

Pet 

Pot      Pm 

eeni. 

«nl. 

DtnL 

ceiit. 

nM. 

c«nl- 

cenl- 

Mfit. 

ctni, 

I.     .     .     . 

■M 

V) 

fft 

^^ 

41  (lllhi 

6a(lllhl 

Add. 

38 

62 

t,     .     .     . 

16 

3' 

S8li3ih) 

65  (29th) 

Alkaline. 

43  5    57  5 

a.  .  .  . 
3,  .  .  . 

11 

38 

46 

•   • 

Bulile. 

63  (loth) 

Acid. 
Alkaline. 

37 

63 

4.  -  ■  ■ 

Itt 

31 

06 

37 

3a 

36 

46  (18th) 

Acid. 

jS  a'  61  8 

s.  .  .  ■ 

.}■ 

47 

V> 

43(iiihi 

Acid. 

365   635 

6». 

7 

IJ 

»5 

16 

xt (Sib) 

,   . 

i9(iaih) 

Alkaline. 

*J      77 

6*.     .   . 

14 

.   . 

,   , 

13  (loth) 

A  Ik  h]  inc. 

10      80 

7,  OrouM 

ditcaM, 

47 

SO 

■    ■ 

■  - 

■  - 

SO  (6ih) 

Acid. 

3S  Si  64.5 

(•Murn  ol  Ih*  gtimn  <m  t>>:  Ihti  haclllg*  muit  heaactibfd  In  muKit  rIucok.) 

BACILLUS  LACTIS  aKROGENES  IN  SUGAR  BOUILLON.— (.SMrA.) 


KiMD  OP 

Day*. 

Dar*- 

Day*. 

Day*. 

6 

Day*. 

TVTAU 

COi. 

H. 

GlncoM,  .    . 
LacKne,  .    .   | 
SacdiBRMC, 

41 
6o* 

45 

40* 

8 

S4 

6[ 

47 
9 

63 

SO 
11 

66 
'3 



68 
5* 

*S 

So(iith) 
58  iTih) 
61(1  till) 

53  ('4<Ii) 
tjtiidi) 
17  (131I1) 

35 

38S 

38.7 

6 

30 

65 

61.5 
6r.3 

94 
So 

Gruwth    lubiided. 

Acid. 
Crowlh    •ubgided. 

Acid. 
Growth     lubudcd- 

Acid 
Crowlh    aubiiidnl. 

Acid. 
Growth  ebundanL 

Alkalinr- 
Ctowth   abundknt. 

Alkaline. 
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I(  is  now  a  well -recognized  fact  that  the  group  of  bacteria  known 
ax  the  colon  group  coniprisea  a  lai^c  number  of  varieties  u-ith 
slightly  diflcrcnt  characteristics,  and  that  the  characteriiitics  which 
have  just  been  mentioned  can  merely  be  considered  as  typical  of 
this  group.  The  colon  bacillus  exhibits  well-marked  dilTcreiiccs 
from  the  typhoid  group  of  bacteria,  but  an  intermediate  group  exists 
which  possesses  characterisbcs  of  both  of  the  other  groups  which 
have  just  been  mentioned. 

Members  of  this  Croup. 

This  intermediate  class  of  bacilli  is  known  as  the  hog  cholera 
group,  and  comprises  Hacilluscntcritidisof  Gartner,  tiic  hog  cholera 
bacillus,  Dacilius  ictcroidcs.  Bacillus  typhi  murium,  and  a  series  of 
organishis  which  have  caused  meat  poisoning,  such  as  Bacillus 
morbaficus  bovis  and  Bacillus  "  Hatton."  Gwyn  also  isolated  an 
organism  from  a  case  with  the  clinical  history  of  typhoid  fever  in 
which  the  blood  gave  no  Widal  reaction  to  typical  typhoid  bacilli, 
but  which  gave  a  Widal  reaction  when  his  bacillus  was  brought  in 
contact  with  the  diluted  blood  of  the  patient.  This  bacillus  was 
isoiated  from  the  blood  and  was  called  the  paracolon  bacillus.  It 
evidently  belonged  to  this  intermediate  group.  Gushing'*  lias  also 
found  a  member  of  the  hog  cholera  group  in  tlie  pus  from  a  costu- 
cbondral  osteomyelitis  which  occurred  six  months  after  an  attack 
of  t>'phoid  fever.     Thi.t  organism  is  cilled  Bacillus  O. 

All  the  organisms  which  have  been  enumerated  have  about  the 
Name  biological  characters,  and  tlicir  properties  can  be  described  as 
follows : 


THE  INTERMEDIATE.  OR  HOG  CHOLERA,  GROUP. 

TIk  bacilli  are  similar  in  morphology  to  the  t}-plioid  badllus. 
and  decolorize  by  Gram't  mclliod.  Tliey  arc  actively  motile,  and 
possess  about  fourteen  Hagella. 

On  tlie  surface  of  gelatin  and  agar  these  bacilli  resemble  typhoid 
colonics,  being  elc\'ated,  moist,  and  bluish  to  transmitted  light.  In 
bouillon  the  medium  is  rapidly  clouded,  and  a  surface  pellicle  is 
usually  formed.  From  o.  i  to  5  per  cent,  of  acid  is  formed.  They 
all  grow  anncrobically  as  well  as  acrobically. 
10 
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No  indol,  or  at  least  only  a  trace,  is  formed  in  Dunham's  solu- 
tion, and  only  a  slight  growtii  takes  place  on  potato.  An  import- 
ant reaction  of  this  intermediate  group  is  its  effect  on  milk.  This 
modium  is  rapidly  rendered  alkaline  until  the  casein  is  dissolved  and 
the  fat  globules  can  be  seen  on  the  surface.  The  medium  finally 
Incomes  translucent. 

Fermentation  Formula. — The  reaction  in  the  fermentation 
luhe  with  these  ort^anisms  differs  both  from  that  of  the  colon  ba- 
cillus and  the  typhoid  bacillus. 

When  the  hog  cholera  group  is  introduced  into  dextrose  (glu- 
cose) bouillon  in  the  fermentation  tube,  the  t<nal  gas-production 
varies  from  one-third  to  one-half  of  total  displacement  in  the  closed 
branch  of  the  tube. 

If  the  initial  reaction  is  1.5  per  cent,  of  acidity,  the  groOp  pro- 
duces a  terminal  acidity  of  from  3.5  to  about  4  per  cent.  The 
proportion  of  gases  is  always  that  of  two  parts  of  hydrogen  to  one 
of  carbon  dioxid.  The  acidity  in  the  closed  branch  is  about  0.20 
per  cent,  in  excess  of  that  in  the  open  bulb,  and  is  based  upon  the 
amount  of  decinomml  sodium  hydroxid  required  to  neutralize  ten 
cubic  centimeters  of  the  medium. 

In  lactose  i  per  cent,  sugar-free  bouillon  no  gas  is  formed  by 
the  various  members  of  this  group,  and  the  same  may  be  said  of  i 
per  cent.  saccliaro!!c  bouillon.  In  lactose  bouillon  the  reaction  in 
the  bulb  v:irics  from  o.QO  per  cent,  alkaline  to  1.60  per  cent., 
while  the  closed  branch  only  shows  an  alkalinity  varying  from 
a  10  jKT  cent,  to  0.20  [)er  cent.  In  saccharose  bouillon  the  reac- 
tion in  the  bulb  b  from  2  per  cent,  to  3.4  per  cent,  alkaline, 
while  the  reaction  in  the  closed  branch  is  only  0.2  per  cent, 
alkahne.  It  will  thus  be  seen  that  this  group  produces  an  acid 
reaction  in  dextrose  bouillon,  but  an  alkaline  reaction  in  lactose 
and  saccharo.'ic  bouillon.  One  per  cent,  mannitc  produces  about 
on«-li;»lf  of  the  total  gas  displacement  in  the  closed  branch,  but. 
unlike  dextrose,  the  reaction  of  the  medium  is  slightly  alkaline. 
Two  parts  of  H  (o  one  of  CO^  is  the  ratio  of  gases  produced- 
Tliis  group  diflcrs  from  the  colon  group  in  not  fermenting  lactose 
and  saccharose  bouillon. 

The  colon  bacillus  acidulates  milk  until  the  casein  is  precipitated, 
in  from  two  to  seven  days,  producing  about  one-sixth  of  total 
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gas  in  ffi^wrmentation  tube,  with  an  acidity  of  about  6.60  per 
cent. 

The  typhoid  bacillus  produces  from  i  to  3  per  cent  acidity  in 
milk,  but  no  gas  or  coagulation  is  formed.  The  inlcrmcdialc,  or 
liog  choler.i,  group  produced  about  3.6  per  cent,  alkali  in  the  o|)cn 
bulb,  as  the  milk  is  exposed  to  the  air.  In  the  closed  bulb,  from 
which  air  is,  of  course,  excluded,  about  t.6o  per  cent,  acid  is  formed. 
No  gas-formation  or  coagulation  takes  place.  In  all  these  reactions 
the  bouillon  should  be  carefully  freed  from  muscle  sugar  acconltng 
to  the  plan  mentioned  in  the  article  on  the  colon  bacillus. 

Pathogenic  Properties  of  the  Group. — Hie  various  members 
of  this  group  are  verj'  pathogenic  for  various  animals  ;  as  Gushing'* 
points  out,  they  may  cause  epidemics  among  hogs,  cattle,  mice,  and 
birds,  as  well  as  serious  outbreaks  among  men.  such  as  epidemics 
of  meat  poi.ioning.  When  such  animals  as  gutnea<pigs  and  rabbits 
are  inoculated  with  the  bacillus  of  hog  cholera.  Bacillus  cnter- 
itidis,  or  Bacillus  icteroides,  the  animal  dies  from  a  septicemia, 
and  focal  necrosis  of  the  liver  with  fatty  degeneration  of  the  organ 
and  hemorrhages  and  congestion  of  the  duodenum  are  found  at  the 
autopsy.  The  bacilli  can  be  recovered  from  the  blood  and  viscera 
by  culture.  When  these  animals  are  given  nonfatal  infections  from 
one  of  the  members  of  this  gn^up  by  iiitravaious  Injection,  the 
blood  nuy  show  an  agglutinative  reaction  to  the  bacillus  inoculated, 
to  as  great  a  dilution  iis  i  :  5000.  and  yet  tlie  animal's  blood  wilt 
not  cause  ott»cr  members  of  the  group  to  give  a  Widal  reaction 
except  in  such  weak  dilutions  as  from  i  :  50  to  i  :  10,  and  often 
even  this  dilution  fails  to  cause  a  reaction. 

General  Immunity. — Immunization  of  an  animal,  however,  with 
OIK  of  these  forms  protects  the  animal  against  what  would  other- 
wise be  a  fatal  do.se  of  another  member  of  the  group.  An  animal 
whkb  recovered  from  Cusliing's  Bacillus  O  survived  when  inocu- 
lated with  a  dose  of  the  bacillus  of  hog  choh-ra,  which  killed  a  con- 
trol rabbit  in  a  few  hours.  It  will  thus  be  seen  th.it  while  immunity 
toward  one  member  of  the  group  seems  to  convey  immunit>'  toward 
other  members  of  the  group,  yet  an  agglutinative  reaction  of  a  certain 
strength  toward  one  of  the  members  of  this  type  does  not  mean 
that  other  members  will  react  to  a  similar  degree  when  added  to 
the  diluted  blood  of  tlte  immunized  animal.     Bacillus  O  and  the 
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paracolon  bacillus  are  less  virulent  than  the  other  members  of  this 
group. 


CHIEF  DISTINGUISHING  FEATURES  OF  THE  EBERTH,  OR 
TYPHOID,  GARTNKR,  OR  INTERMKDIATli,  AND  ESCH- 
ERICH.  OR  COLON,  i)RO\}?&.— {Cussing.**) 

Bacillus  Typhosus. 

An  actively  motile  bacillus  possessing  at  times  as  many  as  four- 
teen n;igell:i.  iinil  having  marked  (wthogcnicicy  toward  man,  though 
slight  toward  the  lower  animals.  Rcaclion  in  milk  is  acid,  with  a 
very  late  (iiionths  or  so]  terminal  alkalinity.  The  organism  fer- 
ments glucose,  but  not  lactose,  and  produces  no  gas  from  any  car- 
bohydrate medium.  Under  ordinary  conditions  of  isolation  there 
is  no  production  of  indol. 

FermeHliilion  RtactioHs. — 

DaXTKOlR.  LACTOIB.  SACCHAtOU. 

Total  K**,  ......    o  t>  a 

Anobrc .  Acid.  Alkaline.  Alkaline. 

ReaclioHi. — 

Aiuieiubiu, Acid.  Neulrel.  Kculrsl. 

Intermediate  Group. 

Bacillus  Gartner  and  Bacillus  of  Hog  Cholera  Type. — Bacilli 
with  the  ni()rpiioloj;;y  of  HaciUii-s  typhosus  and  possessing  an  equal  or 
greater  number  of  flagclla.  Actively  motile  in  many  cases,  having 
a  di.tliiict  pathogenicity  for  both  man  and  animals.  Reaction  in 
milk  presents  an  early  and  Icrmiiia!  strong  alkalinity  in  the  presence 
of  air.  appearing  after  a  transient  acidity.  Milk  is  never  coagulated. 
They  ferment  glucose,  with  the  production  of  gas;  never  lactose  or 
saccharose.  Under  ordinary  cultural  conditions  no  indol  is  pro- 
duced. 

FtrmentaiioH  Reatrtions. — 

OsxricniL  LArruKii.  Sac^hakoim. 
T«I«I  ffa*.   ......  ^                                      o  o 

H-COp f  o  O 

Aernbic,      Add.  Allullne.  Alkaline. 

Rcatthns. — 

AnMrrubic Acid.  Nculnl.  Neuttal. 
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Bacillus  O  and  Bacillus  paracolon  (Gwyn)  may  present  a 
subdivision  of  tliis  group,  bcin^  slower  in  tlicir  action  on  milk, 
ami  growing  less  luxuriantly  and  more  like  Bacillus  t>'phosus  in 
various  fluid  media,  and  resembling  it  in  their  pathogenic  action  on 
animals. 

Bacillus  Coli  Communis  and  its  Many  Allied  Forms. — A 
bacillus  with  sluggish  motility,  possessing  few  Hagclla.  The  patho- 
genicity ordinarily  is  slight  for  man  and  animals.  Growth  on  prMato 
is  abundant  and  colored.  No  alkaliiiization  in  aerobic  growth.  Re- 
action in  milk  is  acid,  invariably  sufficient  for  coagulation.  It  ordi- 
narily  produces  a  large  amount  of  iiidol,  and  ferments  glucose  and 
lactose.     Saccharose  ma}'  or  may  not  be  acted  upon. 

Fermtnlation  Reactions. — 

SACoiAaon, 

DBKTaau.  L4CT««K.  V*t.  <0)  Vai.  I*) 

Tool  eai, }  I                           o  J  *low. 

H-CO, }  I                           O  I 

AcTtibic.     ......  Acid.  Acid-  Allutiu.  Add. 

Ri  actions. — 

AnMnbic Acid.  Acid.  Alkaline.  Add. 


BACILLUS  SUBTILIS  (EHRENBERG). 

Bacillus  subtilis  has  been  found  both  in  the  normal  stomach-  and 
intestinal  contents. 

The  bacilli  arc  in  the  form  of  long  rods,  about  6  /i  in  length,  and 
they  form  oval  spores.  These  rods  are  motile,  and  possess  long 
flagclla  at  each  end. 

Cultural  Properties. — On  agar  a  white,  dry,  profuse  growth 
appears,  which  spreads  over  the  entire  medium.  The  appearance 
of  the  colonics  in  plate  cultures  of  gelatin  is  characteristic.  These 
a^^Kar  in  twenty-four  hours  as  white  points,  which  soon,  under  the 
low  power,  show  a  number  of  hair-like  projections  radiating  from 
the  periphery,  and  resembling  a  ray-like  iialo,  A  small  ring  of 
liquefaction  soon  forms  around  the  colony,  and  the  gelatin  becomes 
rapidly  liquefied.  In  gelatin  stab  cultures  a  funnel-like  liquefac- 
tion b«^ns,  and  later  a  thick  membrane  forms  on  the  surface  of  the 
liquefied  gelatin. 

In  bouillon  a  charactcrLntic  membrane  forms  on  the  surface  and 
a  musty  smell  is  produced.     Blood-serum  is  liquefied. 
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The  growth  on  potato  is  characteristic.  A  profuse  itrinkled 
membrane  spreads  rapidly  over  the  surface  of  the  medium,  and  this 
in  twenty-four  hours  arranges  itself  into  folds  somewhat  resembling 
a  plowed  field.  Milk  is  sluwly  acidulated,  and  later  coagulated. 
This  organism  is  the  most  usual  contamination  of  culture-media  in 
the  laborat'iry. 

Ferments  Formed. — This  bacillus  has  no  effect  upon  sugar,  but 
when  oxygen  is  supplied,  it  produces  a  ferment  which  rapidly 
digests  protcids.  This  is  easily  demonstrated  by  its  rapid  liquefac- 
tion of  gelatin  and  blood-scrum.  The  bacillus,  however,  is  a  strict 
aerobic  bacterium,  and  will  not  dcvolop  when  oxjgen  is  excluded. 

It  is  thus  ditHcult  to  believe  that  it  is  able  to  incnrase  and  develop 
in  the  intestines,  since  the  alimentary  tract  is  practically  devoid  of 
oxygen.  Its  physiological  relation  to  digestion  is,  therefore,  not 
yet  proved. 

The  spores  of  Bacillus  subtilJs  will  withstand  a  temperature 
of  roo°  C.  for  one  hour. 

The  organism  is  not  patliogenic  for  animals  or  men. 


BACILLUS  BUTYRICUS  (PRAZMOWSKI). 

This  bacillus  occurs  in  acid  and  fermenting  feces. 

Under  the  microscope  it  appears  as  a  long  rod.  from  3  to  10  ^  in 
length,  although  longer  rods  are  apparent  at  times.  The  organism 
is  motile  and  forms  spores. 

Staining  Reaction. — It  posscs.<ies  a  characteristic  staining  prop- 
erty in  taking  on  a  violet  color  when  cover-slip  prep.irations  an: 
placed  in  solutions  of  iodin. 

The  bacillus  slowly  liquefies  gelatin,  and  causes  gas-formation  in 
sug:ir  agar  and  bouillon. 

Cultural  Properties."  —Its  eflect  upon  milk  is  characteristic  when 
grown  at  the  temperature  of  the  thermostat.  In  about  eighteen 
hours  the  milk  coagulates  and  u  driven  to  the  surface  by  the  gas- 
bubbles  which  form  in  the  medium.  The  fluid  beneath  remains 
clear,  as  the  casein  is  dissolved  in  the  fluid.  A  rancid  smell  is 
produced. 

The  principal  acid  which  this  bacillus  forms  in  milk  is  butyric 
add,  but  small  quantities  of  lactic  and  acetic  acid  arc  also  produced. 
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Similar  products  are  produced  in  milk-sugar  botiillon,  and  the 
gases  produced  consist  of  CO,  and  H.  Starch  is  partially  reduced 
to  butyric  :id<i  by  this  bacillus,  but  cellulose  and  salts  of  lactic  add 
are  not  afTcctcd. 

The  organism  is  anaerobic  and  has  no  pathogenic  properties. 

BACILLUS  FKCALIS  ALCALIGENES  (PETRUSCHKY). 
This  organism  has  been  fciuinl  in  tlie  hitman  feces,  and  resembles 
the  typhoid  bacillus  in  shape.  It  stains  witii  the  usual  anilin  dyes, 
but  not  by  Gnini's  nicllmd.  It  is  verj-  motile,  and  has  flagcUa. 
It  docs  not  liquefy  gelatin,  coagulate  milk,  form  indol,  or  produce 
in  sugar  solutions.  It  will  kill  ;mimals  by  intraperitoneal  injec- 
Ition.  It  differs  from  the  typhoid  bacillus  in  forming  spores,  in 
alkaliniung  milk,  in  growing  visibly  on  potato,  and  by  failing  to 
give  the  Widal  reaction  with  tj'phoid  scrum. 

BACILLUS  I'UTRIFICUS  COLI  (BIENSTOCK). 

Bacillus  putrificus  coli  of  Bicnstock^ "  has  been  found  constantly 
in  tlie  feces  and  stomach -contents.  It  api>ear»  under  the  micro- 
scope as  a  slender  rod  about  3  /<  in  length,  is  quite  motile,  and 
forms  spores  at  the  eiul  of  the  rod,  causing  tlie  germ  tn  appear  as 
a  large  drumstick.  It  forms  translucent,  pcarl-hkc  masses  on  agar, 
and  does  not  liquefy  gelatin. 

The  bacillus  decomposes  albumins  such  as  fibrin,  forming  am- 
monia, pqrtones,  fatly  iidds.  l)To.'siii,  phenol,  indoI,  and  skatol. 

The  organism  is  aerobic,  but  will  grow  less  favorably  when 
oxygen  is  excluded.     It  is  not  pathogenic. 

IMPERFECTLY  DESCRIBED  FORMS. 
A  number  of  other  bacilli  have  been  found  within  the  intestines, 
but  as  they  arc  usually  associated  with  some  morbid  process,  they 
will  be  described  in  another  section.  A  few  oilier  organisms  have 
been  isolated  by  various  authors  from  time  to  time,  but  as  their 
descriptions  are  too  meager  for  recognition,  they  are  Iiardly  worthy 
of  notice  in  their  present  incomplete  state.  The  confusion  which 
exists  at  present  concerning  many  intestinal  badlli  and  the  lack  of 
II 
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accurate  knowledge  nuke  it  impoitant  for  future  investigators  to 
make  very  complete  descriptions. 


THE  MICROCOCCI  OF  THE  INTESTINES. 

Although  it  was  formerly  taught  that  there  were  no  micrococci 
present  in  the  intestines,  yet  recent  observers  have  demon  Pirated  a 
number  of  cocci.  These  arc  usually  found  in  chains,  and  have 
been  described  mainly  by  Escherich. 

Intestinal  Streptococci. — StfL-ptococci  coti  gracilis  and  brevis 
arc  so  similar  that  their  characteristics  can  be  described  almost  as 
one  organism.  The  former  is  found  in  the  intestines  of  adults  or 
children  who  have  begun  to  eat  meat.  The  latter,  or  Streptococcus 
coli  brevi.4,  i.s  found  only  in  the  feces  of  nursing  children.  Both 
oi^anisms  consist  of  cocci  arranged  in  short  chains,  and  they  both 
rapidly  liquefy  gelatin,  thus  differing  from  Streptococcus  pyogenes, 
which  docs  not  liquefy  this  medium.  The  gracilis  coagulates  and 
acidulates  milk,  and  the  brevis  forms  a  citron-yellow  growth  on 
agar,  blood-scrum,  and  potato.  Neither  have  been  proved  to  be 
pathogenic.  A  white  and  a  yellow  staphylococcus  which  liquefy 
geliitin  have  also  been  isolated  from  the  feces  by  E-scherich.  Gush- 
ing and  Livingood*  have  found  the  ordinary  Staphylococcus  pyo- 
genes alhus  in  cultures  from  the  duodenum,  and  they  also  found 
the  Streptococcus  pyogenes  in  cultures  taken  from  a  ruptured 
jejunum,  in  a  case  of  jejunal  fistula.  The  accident  had  occurred 
just  after  a  hearty  meal,  with  the  stomach  full  of  food. 


BLASTOMYCEl'ES,  OR  YEASTS. 

The  yeasts,  or  blastomycctes.  do  not  occur  in  any  great  numbers 
in  the  intestines,  but  .'*evernl  difflTcnl  species  have  been  isolated 
from  this  source. 

Various  Species. — A  species  of  lorula.  so  called  by  Pasteur. 
h.Ts  been  found  in  the  meconium  by  l-ischerich.  These  yeast -cells 
often  show  evidence  of  sprouting  daughter  cells,  but  do  not  form 
a.scosporcs  or  mycelium.  They  do  not  cause  fermentation,  and 
would  seem  to  be  inert  organisms  within  the  intestine.  This 
organism  will  grow  on  gelatin  or  agar.     The  red  yeast  has  also 
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been  found  in  meconium,  and  a  large,  capsulatcd  fomi  of  blasto- 
myct»,  measuring  from  5  lo  10  /i  in  diameter,  has  been  found  in 
feces.  This  yeast  will  liquefy  gelatin.  Gushing  and  Livingood* 
found  yeast  colonies  in  cultures  from  a  jejunal  fistula. 


DIFFICULTIES  OF  STUDY. 

From  llie  foregoing  description  of  the  \cgetable  flora  of  the 
intestine  it  is  quite  evident  that  a  great  deal  of  s)-stematic  and  coni- 
parati^'e  work  must  still  be  performed  before  wc  can  claim  any  well- 
systematized  knowledge  of  this  subject.  Many  bacteria  or  other 
fungi  will  not  grow  on  the  ordinar>'  culture-media,  and  often  bac- 
teria will  appear  in  cover-sli|>s  that  can  not  be  cultivated.  Special 
media  must  be  devised  for  these  organisms.  Then,  again,  many 
of  the  gemLi  isolated  have  received  such  superficial  study  that  they 
could  hardlj'  be  rocognixcd  by  a  second  observer.  But  pcrha]>5 
the  most  important  and  most  difficult  series  of  facts  needful  for  the 
development  of  tliis  subject  are  as  yet  an  unsohcd  m>steiy. 

Many  of  the  intestinal  bactena  fonn  materials  in  culture-tubes 
which  are  also  found  as  by-products  in  the  intestine.  Such  sub- 
stances  are  skatol,  indol,  various  gases,  etc.  The  point  yet  lo  be 
determined  is  by  what  oi^anisms  and  under  what  circumstances  the 
various  chemical  changes  are  brought  about  which  are  knou-n  to 
occur  in  tlic  intestines.  This  subject  forms  a  tempting  iield  for 
some  ambitious  investigator. 


THE  BACTERIA  WHICH  ARE  FOUND  IN  THE  VARIOUS 
DISEASES  OF  THE  INTESTINES. 

Before  considering  tlie  more  special  germs  of  the  intestinal 
diseases,  such  as  the  Asiatic  cholera  spirillum  and  the  t>'phoid 
bacillus,  it  might  be  well  to  mention  the  b.icteria  found  in  connec- 
tion with  the  various  inflammatory  conditions  of  the  intestines. 

Tlicse  inflammator)*  diseases  may  present  a  series  of  diflcrcnt 
clinical  and  pathological  pictures,  varj'irg  from  a  simple  serous 
exudation  to  a  condition  of  ulceration  and  fibrinopurulent  deposit 
affecting  portions  of  the  entire  intestinal  tract. 

A  large  number  of  orgjmi.<ms  have  Itcen  demonstrated  as  present 
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either  In  the  intestines  or  in  the  lesions.  Not  infrequently  it  has 
been  impossible  to  demonstrate  a  direct  causal  relation  between 
the  disease  and  the  bacteria. 

Therefore  I  shall  mention  first  the  bacteria  which  have  been 
simply  identified  as  present  in  certain  Intestinal  inflammations,  and 
then  describe  those  which  have  given  more  striking  proofs  as  to  the 
cause  of  Certain  conditions. 

Disturbers  of  Function. — Bacillus  butyriciis,  which  has  been 
previously  described,  has  been  found  frequently  in  acid  and  fer- 
menting feces,  and  might  be  considered  as  pla)'ing  a  part  in  the 
production  of  such  a  cimditinn. 

The  bacillus  of  green  diarrhea  has  been  found  by  I-esage  in  the 
greenish  feces  of  infants  suffering  from  this  form  of  intestinal  flux. 
These  bacilli  form  rods  from  3  to  4  ^  in  length,  are  motile,  and 
form  spores. 

The  organism  does  not  liquefy  gelatin,  and  grows  on  potato  and 
in  bouillon,  forming  a  green  pigment.  It  is  aerobic,  and  when 
introduced  into  the  intestines  of  rabbits,  will  cause  diarrhea. 

The  saccharomyces  albicans   has  been  found  in   the  stools  of 

iple  diarrhea,  and  the  writer  has  known  of  a  case  in  which  pro- 
"flisc  watery  diarrliea  was  apparently  causc<J  by  drinking  beer  con- 
taining a  profuse  sediment  of  beer  yeast. 


Streptococcus  Pyogenes. 

Although  the  Streptococcus  pyogenes  has  been  proved  byEsch- 
erich,  and  Cushirig,  and  Livingood  to  be  but  an  occasional  inhabit* 
ant  of  the  normal  intestinal  canal,  yet  it  has  recently  been  proved 
to  be  the  cause  of  a  severe  enteritis.  This  condition  is  usually 
found  in  children  and  infants,  but  occasionally  affects  adults. 

The  streptococcus  is  so  well  described  in  all  text-books  on 
bacteriology  that  a  brief  description  of  it  in  this  place  is  all  that  is 
necessary. 

Tile  oi^nism  is  composed  of  a  series  of  cocci  growing  in  short 
or  long  chains,  which  stiin  by  the  anilin  dyes  and  by  Gram's 
method.  It  does  not  liquefy  gelatin,  and  grows  on  agar  as  a 
scries  of  verj'  fine  gray  dots.  The  growth  on  potato  is  invisible, 
and  milk  is  acidulated.  The  long  chain.s  of  micrococci,  especially 
from  the  water  of  condensation  in  the  bottom  of  the  lube  of  slanted 
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agar  or  blood-scrum,  sem  to  identify  it  when  stained  and  under 
the  microscope. 

It  is  pathogenic  for  iinimals,  causing  general  septicemia  in  the 
mouse,  guinea-pig,  or  rabbit. 

Streptococcic  Enteritia. 

The  streptococcic  enteritis  of  infants,  as  described  by  Booker 
(/.  (.),  consists  in  purulent  inflammation  and  ulceration  of  the 
mucous  menibnine  of  the  intestines.  Pus-cells  arc  present 
in  the  frequent  and  slimy  stools  in  great  quantities,  and  a  large 
number  of  streptococci  can  be  demonstrated  in  the  feces  by 
cover-slip  and  cultures.  These  streptococci  were  stiined  by 
Weigert's  method  in  the  walls  of  the  inte.<itinc  and  in  the  ulcerated 
mucous  membrane,  and  they  were  obtained  by  cultures  from  the 
various  tiitemal  organs,  showing  that  the  local  condition  often 
brings  about  a  streptococcic  septicemia. 

Streptococci  in  Milk. 

It  is  vcr>'  probable  that  many  infants  are  infected  by  drinking 
milk  from  cows  with  purulent  inflammation  of  the  teats  and  udder. 
Such  a  condition  i*  culted  "  garget,"  and  the  centrifugalized  sediment 
of  the  cow's  milk  will  contain  many  pus-ceils  and  chains  of 
streptococci.       The  milk  from  sucl)  cows  is  unfit  for  use. 

Proteus  Vulgaris  (Hauser). 

i'his  organism  pl.iy^  an  important  part  in  certain  inflammations 
of  the  intestines.  It  is  a  rather  thin  bacillus,  and  of  var>-ing  length, 
often  grooving  out  into  long  threads.  The  organism  is  very  motile, 
docs  not  form  spores,  and  st;iins  by  the  ordinary'  methods,  but  not 
with  Oram's  stain. 

This  bacillus  is  an  organism  of  putrefaction,  and  was  first 
discovered  by  Mauser  in  decomposing  meat  and  vegetable  infu- 
siofis. 

The  proteus  grows  aa  well  at  the  temperature  of  the  room 
{24'  C.)  as  at  that  of  the  ihenno.stat.  and  in  twenty-four  hours 
forms  a  profuse,  gray,  homogeneous  growth  over  the  surface 
of  slanted  agar.  Blood-scrum  and  gelatin  are  both  liquefled, 
and  indol  is  formed  in  bouillon  and   Dunham's  solution.     On 
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potato  a  yellow,  slimy  growth  is  produced,  and  litmus  milk  is 
slowly  acidulated  and  coa^f ubtcd .  The  cultures  »ll  give  olT  an 
unpleasant  ammoniacal   odor  of  decomposition. 

It  ferments  sugar  solutiotis,  but  difTt-rs  from  the  colon  bacillus 
in  producing  a  smaller  amount  of  gas  in  glucose  and  saccharose 
bccf-tca,  and  in  its  inability  to  produce  any  gas  in  lactose  bouillon 
in  the  fenncntalioii  tube.  The  fcmieiitation  formula  of  Proteus 
vulgaris  follows: 

THEOBALD  SMITH'S  TABIX. 
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Chemical  Products. — This  organism  possesses  some  interesting 
chemical  properties.  It  produces  indol  and  phenol  from  solutions 
of  [wptones.  and  reduces  nitrates  to  nitrites  and  ammonia.  In  urine 
the  protcus  reduces  the  urea  to  ammonium  carbon.ite. 

The  org;»iisni  will  cause  subcutaneous  abscesses  when  injected 
into  the  tissues  of  guinea-pigs  and  rabbits,  but  usually  will  nut  enter 
and  increase  in  the  blood.  Large  quantities  of  the  bacilli  will  cause 
a  toxemia  if  injected  into  the  pcritoncil  cavity  or  into  the  blood. 

Pathogenic  Properties,  —  This  bacillus  has  been  found  in 
human  beings  in  such  conditions  as  purulent  jxTitoniti.'*,  diffuse  cel- 
lulitis of  the  hand,  pleurisy,  and  cystitis.  As  it  is  also  the  cause 
of  several  distinct  diseases  of  the  intestines,  its  cfltcts  in  this  situa- 
tion will  be  more  accurately  described. 

Although  this  organism  is  not  a  normal  inhalntant  of  the  intes- 
tine, yet  Booker  (/.  f.)  has  shown  that  it  is  present  in  large  numbers 
in  the  m-ijority  of  cases  of  severe  enteritis  of  infants  and  small  chil- 
dren. Thcie  cases  are  usually  severe,  but  do  not  show  evidence  of 
se^-crc  intestinal  inflammation.     Tlie  condition  seems  to  Ijc  more  of 
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a  toxemia,  witJt  the  absorption  of  tlie  soluble  poison  of  Proteus 
vulgaris  from  the  intestine. 

Meat  Poisoning.— IVoteus  vulgaris  ha.s  been  demonstrated  as 
the  cause  of  a  disease  called  meat  poisonin-j  ("  Flcischvei^iftung  "). 
This  usually  occurs  from  eating  partially  decomposed  fresh  meats 
Of  sausage,  and  spreads  as  an  epidemic  among  most  of  the  people 
who  have  eaten  the  infected  material.  The  main  clinical  symptoms 
are  abdominal  pains,  fever,  and  profuse  serous  or  hemorrhagic 
diarrhea,  and  the  dUcasc  may  even  result  fatilly.  The  proteus  lias 
been  found  both  in  the  infected  meat  and  in  the  intestines  and  feces 
of  the  (KilienLt,  hut  it  does  not  occur  in  the  blood.  This  bears  out 
the  experimental  evidence  ijained  from  animals  that  the  organism 
causes  an  intestinal  toxemia. 

Silberschmidt '  *  has  lately  recorded  an  epidemic  of  this  disease, 
aflecling  fort\'-four  persons,  which  was  caused  by  sausage  infected 
with  Proteus  vulgaris. 


Bacillus    Dysentericus   (Acute   Epidemic  Dysentery)  (Shiga 
and  Plcxner). 

The  cause  of  acute  epidemic  d)>sentcry  has  recently  been  isolated 
from  the  inte.4tinal  contents,  and  thoroughly  described  by  Shiga,'  *  of 
tlie  Tokio  Institute  for  the  Study  of  Infectious  Diseases.  This  disease 
prevails  extensively  in  Japan,  and  exists  also  in  the  Philippines. 

Cultural  Properties. — The  bacillus  consists  of  a  short  rod 
which  stains  by  the  ordinaiy  dyes,  but  not  by  Gram's  method.  It 
is  modcnitely  motile,  fail^  to  liquefy  gelatin,  and  gives  an  alkaline 
reaction  to  culturc-media.  In  gelatin  or  agar  plate  cultures  the 
colonies  on  the  stirface  are  bt iii.sh-while  by  transmitted  light, 
round,  and  moist,  h  grows  as  a  grayish  deposit  on  the  surface  of 
glycerin  agar  and  plain  agar,  while  on  potato  the  surface  i.*  simply 
rendered  dry,  white,  and  lustrous.  The  bacillus  only  clouds 
bouillon.  The  indol  reaction  rarely  takes  place  in  Dunham's  solu- 
tion, and  sugar  solutions  are  not  fermented.  Litmus  milk  is  faintly 
acidulated  in  twenty-four  hours,  but  in  six  da>'s  becomes  alkaline 
and  blue.     No  coagulation  tikes  place. 

The  bacillus  was  obtained  by  Shiga  in  Japan  by  means  of  allca- 
Itne  sugar  agar  from  the  fisocs  in  thirty-four  cases  of  acute  epidemic 
dysetitery,  and  from  the  large  flat  ulcers  and.  mesenteric  lymph- 
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(glands  in  three  autopsies.  Amebx  were  found  only  in  five  cases, 
and  the  bacillus  was  not  discovered  in  a  large  number  of  healthy 
stools  cNaniiiicd.  It  will  grow  in  all  the  ordinary  culture -media, 
such  as  agar,  gelatin,  potato,  bouillon,  and  milk. 

Agglutinative  Reaction. — The  blood-scrum  uf  twenty-five  pa- 
tients suffering  from  epidemic  dysentery  gave  a  well-marked  agglu- 
tinative reaction  when  brought  in  contact  with  fluid  cultures  of  the 
bacillus  at  a  dilution  of  i  :  lo.  while  the  macroscopic  test,  made  by 
adding  the  serum  lo  a  beef-tea  culture,  caused  a  precipitation  of  the 
bacilli  with  a  clear  fluid  above  in  twenty-four  hours,  with  a  dilution 
of  from  1  :  lo  to  i  :  50. 

Pathogenic  Properties. — If  pure  cultures  are  injected  into  the 
peritoneal  cavity  of  a  guinea-pig,  the  animal  will  die  in  a  short  time, 
and  a  hemorrhagic  peritonitis  is  found.  Young  cats  and  dogs,  if 
fed  with  the  bacillus,  dcveIo]x:d  a  diarrhea  in  one  or  two  days,  and 
ollcn  died  in  four  or  five  days.  Tiie  intestines  were  found  lo  be 
hypcremic  and  covered  with  a  mucopurulent  exudate,  from  which 
the  bacilli  were  cultivated.     The  organs  were  sterile. 

Shiga  also  perfoniied  some  interesting  experiments  concerning 
immunity.  He  injected  guinea-pigs  with  ^  of  a  cubic  centimeter 
of  a  bouillon  culture  of  Bacillus  dysentencus  which  had  been  killed 
by  exposure  to  60"  C.  in  a  water-bath  for  twenty  minutes.  On  the 
tentl)  day  after  injection  the  animals'  serum  gave  a  well-marked 
agglutinative  reaction.  These  interesting  observations  strongly 
suggest  thai  Shiga  has  found  the  true  cause  of  epidemic  dysentery. 

Flexncr's  Work. — Or.  Flexner"  has  lately  confirmed  these 
observations  by  a  series  of  observations  carried  on  in  the  Philippine 
Islands,  especially  around  Manila.  In  addition  to  the  specific  bacil* 
lus  of  Shiga  he  found  pyogenic  cocci,  liacillus  pyocj'ancus,  and 
the  colon  bacillus  in  the  cultures  from  the  intestines  during  life  and 
at  autopsies.  Cercomonades  and  trichomonadcs  were  also  found 
in  the  stools.  None  of  these  organisms  except  the  specific  bacillus 
of  dysentery  was  considered  as  being  concerned  in  the  causation  of 
the  disease.  Mc  failed  to  find  the  bacillus  of  acute  epidemic  dyscn- 
ter>'  in  the  .stools  of  healthy  persons,  and  found  it  only  rarely  in  the 
chronic  or  amebic  form.  Hcxncr  experimented  with  numerous 
animals,  with  the  following  results.  Monkeys  are  not  susceptible. 
biTt  mice  and  guinea-pigs  will  die  in  from  one  to  six  days  when 
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injected  stibcutaiKoiisIy  or  in  the  peritoneal  cavity,  and  the  tiacilliu 
can  be  rc<;o\'crcd  liy  cultures  from  the  blood  and  viscera. 

Cats  will  succumb  to  subcutaneous  injections,  and  dogs  will 
develop  diarrhea  from  feeding  ex]>erinients.  These  animals  die  in 
five  or  six  daj-5,  and  the  h>-pcreniic  and  hemorrhagic  mucous  mem- 
brane of  the  intestine  contains  the  S|)eciiic  liaciiii.  Dead  cuhures 
uill  al$o  cause  death  in  rabbits  and  (juinca-pigs,  showing  that  the 
bacillus  forms  a  toxin. 

Different  from  Typhoid. — It  will  be  seen  from  the  description 
of  this  bacillus  that  it  is  somewhat  similar  to  the  typhoid  bacillus, 
but  it  differs  from  this  organism  in  producing  an  alWalinc  reaction 
in  milk,  in  producing  indol  at  times,  in  its  less  active  motility,  and 
in  Uniting  to  give  the  Agglutinative  test  when  placed  in  typhoid 
scnim.  Ficxncr  also  obtained  the  agglutinative  reaction  with  this 
bactllu.-c  when  it  was  added  to  the  diluted  bluod  of  cases  of 
acute  epidemic  dyscntcr>*,  and  the  dead  cultures  will  give  small 
animals  an  immunity.  Shiga  has  produced  an  antitoxic  serum  in 
horses  by  injecting  vacuum-dried,  tn-cnty-four-hour  agar  cultures. 
By  the  therapeutic  use  of  this  !*eruni  the  mortality  has  been  reduced 
from  about  38  per  cent,  to  10  per  cent.  Both  he  and  Ficxncr  agree 
in  consi<lenng  this  organism  ns  the  probable  cause  of  acute  epidemic 
dysentery  (sc«  chapter  on  Dysentcr>')  in  the  Philippines  and  Japan. 


Bacillus  Pyocyaneus. 

Bucillu-t  pyocyvineus  is  usually  found  in  the  greenish  pus  which 
often  discolors  the  dressings  of  an  open  wound.  It  is  also  found 
as  a  .saprophyte  in  tlie  axilla,  auditory  canal,  and  intestinal  mucus. 

It  is  a  slender  bacillus,  measuring  from  t  to  3  /'  in  length,  and 
p0s.5es.sing  many  fl.igella.  It  stains  by  the  ordinary  anilin  d)'cs,  but 
not  by  Gram's  method,  and  it  has  no  spores.  It  is  actively  motile, 
and  practicilSy  an  aerobic  organism.     It  produces  an  add  reaction. 

Cultural  Properties. — When  grown  on  agar,  a  light  green 
smear  is  found,  and  this  green  color  is  imparted  to  the  entire  medium 
in  forty-eight  hours.  The  medium  later  turns  wry  dark  green. 
On  potato,  a  ycllowish-broivn  growth  is  formed,  which  will  turn 
green  when  the  sujKrfici^il  portion  is  removed  by  scraping.  It  soon 
again  resumes  its  bro^vn  color,  and  this  cliaiacteristic  reaction  is 
called  the  "  chameleon  phenomenon." 
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Gelatin  is  rapidly  liqiicfiod,  and  under  the  low  power  the  deep 
plalc  toloiiifs  are  coarsely  granular,  with  irregular  filamentous 
borders.  In  stab  cultures  a  funnel-shaped  area  of  liquefaction 
forms,  which  gradually  extends  until  the  fluid  and  solid  portions  of 
the  medium  arc  separated  by  a  horiiiontid  plane.  The  greenish 
color  quickly  extends  through  the  entire  medium.  Milk  b  acidu- 
lated and  coagulated,  but  tlic  casein  is  later  peptonized,  precipitated, 
and  slowly  redissolved,  the  fat  ming  to  the  top.  The  bacillus  dties 
not  cause  any  fermentation. 

The  green  pigment  is  due  to  the  formation  of  pyocyanin,  a 
material  which  is  soluble  in  chloroform  and  which  crystalUzes  in 
the  form  of  long  blue  needles. 

The  organism  is  pathogenic  for  gutnea-pi!:;s  and  rabbits,  and 
when  one  cubic  centimeter  of  a  bouillon  culture  is  injected  into  the 
circulation  or  peritoneal  cavity,  the  animal  dies  in  twenty-four 
hours,  .^t  the  autopsy  the  bacilli  arc  present  in  the  blood  and 
various  organs,  or  in  the  fibrinopurulent  exudation  in  the  ahdoinin.aI 
cavity.  When  subcutaneous  injections  are  made,  the  bacilli  arc 
found  in  the  edema  or  purulent  infiltration  of  the  tissues. 

Bacillus  pyocyaneus  was  first  observed  in  the  green  pus  of  open 
wounds,  and  l,tter  in  otitis  media,  bronchopneumonia,  .ibsccss  of  the 
liver,  inflamm?ilion  of  the  jjericardiat  sac  and  knee-joint,  general 
septicemia,  and  hematemesia  of  the  new-born.  It  has  also  been 
found  by  l-irtigau"*  in  tlie  stools  and  intestines  of  a  number  of 
cases  of  serious  and  even  fatal  epidemic  dysentery,  and  in  one  epi- 
demic the  drinking-water  from  the  surrounding  wells  also  contained 
the  organism. 

Bacillus  Botulinus. 

Proteus  vulgaris  h;is  already  been  mentioned  in  describing  meat 
poison,  but  liacillus  botulinus  must  also  be  mentioned  in  this  con- 
nection. 

This  organism  was  isolated  by  \''an  Ermcngcn  in  an  epidemic  of 
.sausage  poisoning,  and  has  the  following  characterislics: 

The  bacillus  is  a  large,  slightly  motile  rod,  from  4  to  6p  long, 
with  rounded  ends  and  Jl>igelia.  Spores  are  formed  in  the  body 
and  also  in  the  cultures,  and  the  bacillus  stains  with  the  ordinary 
anihn  dyes  and  by  Gram's  method. 
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It  prows  best  at  a  temperature  of  from  20"  to  30*  C.  and  is 
stridly  anaerobic.  The  colonies  in  (rvlatiii  jilates  appear  about  the 
fourth  day  as  round,  transparent,  brownish-ycUow  masses,  sur- 
rounded by  a  slight  area  "f  liquefactinn,  A  whitish  growth  takes 
place  on  a^ar,  and  bouillon  is  rendered  turbid.  Milk  and  potato 
are  not  aifected.     In  gluco.se  bouillon  the  organi-sm  produces  gas. 

The  bacillus  remains  alive  for  one  year  if  kept  at  30"*  C.  but  the 
spores  and  bacilli  are  destroyed  by  ;i  tem)K;ratiirc  of  80"  C,  in 
one  hour. 

Pathogenic  Properties. — Bacillus  boltilinus  kills  jjuinea-pigs, 
mice,  and  monkeys  when  placed  in  their  food,  the  animals  dying 
willi  pciretic  symptoms,  and  sgbcut;ineou»  injections  will  also  pro- 
duce this  result.  The  bacillus  is  found  m  the  blood  and  internal 
viscera  if  tlie  animal  is  allowed  to  remain  at  a  temperature  of  30°  C. 
for  t«'elve  hours. 

A  toxin  has  also  been  secured  by  filtering  fluid  cultures,  which 
wilt  cause  the  same  eflcct  as  the  bacillus  if  injected  into  the  ti&.<iues. 

Bacillus  botulinus  was  found  in  a  ham  and  in  the  body  of  a 
patient  who  had  died  of  botulism.  They  were  obtained  in  cultures 
fnxn  ttie  spleen,  the  stomach,  and  the  intestines.  It  is  probable 
that  this  oi^anism  causes  many  of  the  cases  of  meat  poisoning,  and 
when  searching  for  it,  the  fact  should  be  bonie  in  mind  that  it  is  a 
strictly  anaerobic  organism. 


The  Bacillus  of  Typhoid  Fever  (Eberth). 

Bacilltis  t>'phosus,  or  the  tjphoid  bacillus,  is  present  in  the  feces. 
urine,  and  less  frequently  in  the  blood  and  internal  organs  of 
persons  havinR  t>'phoid  fever. 

This  badliu.s  wa.^  first  described  by  Klverth  in  1880,  who  demon* 
strated  it  in  stained  sections  of  the  organs  of  typhoid  cases,  but  it 
was  not  secured  in  pure  culture  until  1884  by  Gaffky. 

Morphology. — The  (;crm  is  a  bacillus  with  rounded  ends,  and 
is  from  1  t<>  3  ,u  in  length,  although  it  frequently  grows  out  into 
very  long  rods.  These  possess  numerous  flagclla.  and  divide  1^ 
transverse  fission.  The  bacillus  stains  by  ordinar\'  dyes,  at  times 
irregularly,  but  it  is  decolorized  by  Gram's  mctliod.  It  is  actively 
motile,  especially  in  cultures  from  twelve  to  t^venty-foiir  hours  old. 
This  motility  is  caused  by  a  number  of  fine,  liair-like  processes 
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from  cither  side  of  the  rod.  Tliey  usually  number  about  twenty, 
and  require  special  stains  for  their  demonstration. 

Although  there  have  been  numerous  methods  devised  for  stain- 
ing flageHa,  the  stain  proposed  by  Lofflcr  is  perfectly  satisfactory. 

Stain  for  Plagella. — The  cover-slips  used  should  be  perfectly 
new,  33  those  which  have  been  used  contain  an  oily  matter  which 
prevetils  proper  spreading.  The  slips  must  be  carefully  cleaned  iiJ 
alcohol,  add  wiped  dry  just  before  using  them.  A  small  amount 
of  an  «ightccti-haur  culture  on  glycerin  agar  is  placed  in  a  drop 
of  water  on  the  Brst  slip,  and  a  small  drop  is  remo\'cd  with  a 
loop,  and  very  thinly  .'«j»read  over  a  number  of  other  .slips  which 
have  already  received  a  small  drop  of  water.  The  cover-slips  must 
be  dried  in  the  air  and  pjissed  through  the  flame  three  times.  The 
following  mordant  is  then  placed  on  the  cover-slip  for  a  minute  : 

Twenty  per  »nl.  solution  of  unnin,  .>..,.,   .  tO  c.c 

Cold  uluralrd  talulion  cif  feirous  iulphlle,    .....  $   " 

Alciiliulic  Hiluliuii  o(  fucliHin I    " 

One  pet  cent,  caustic  soda  soluiion I   '■ 

The  freshly  prepared  mordant  should  be  slightly  warmed  over  a 
flame,  but  not  boiled.  It  is  then  washed  off  in  water,  and  the 
preparation  is  stained  with  Ziehl's  carbolfuchsin  solution,  washed 
in  water,  dried,  and  mounted  in  balsam.  This  is  a  difficult  Main  to 
manipulate,  and  numerous  railijri:s  will  occur,  but  at  times  beautiful 
demonstrations  of  the  flayella  will  Ix:  obtained.  Other  stains,  such 
as  Van  Krmengen's  and  Pitfield's  flagclla  stain,  can  be  found  in  any 
of  the  recent  text-books  on  bacteriology. 

Cultural  Characteristics. — The  organism  grows  well  at  room- 
Icmperaturc,  but  better  at  35*^  C.  and  is  greatly  limited  in  growth 
by  40°  C.  Thu  thermal  death-point  is  56"  C.  for  ten  minutes. 
Sternberg  has  kept  hermetically  sealed  bouillon  cultures  alive  for 
one  year,  and  freezing  does  not  destroy  the  organism.  It  remains 
alive  for  three  months  in  disdtlcd  water,  and  for  six  months  in  soil. 
It  rcMsts  drying  for  ten  weeks.  A  solution  of  I  :  10.000  of 
bichlorid  of  mercury  will  destroy  the  t>'phoid  bacillus  in  two 
hours,  but  if  egg-albumen  is  added  to  a  bouillon  culture,  it  takes  a 
I  per  cent,  solution  of  mercuric  chlorid  to  destroy  it,  since  the 
albumin  forms  an  insoluble  vehicle.     This  should  be  borne  in  mind 
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ui  disinfecting  feces  and  urine.  A  i  :  200  carbolic  and  a  i  :  looo 
formalin  solution  uill  destroy  tbts  of^anisni. 

The  typlioid  bucillus  is  an  aerobic  organism,  but  will  grow  less 
favorably  wlicn  oxygen  is  t:\cludcd. 

The  organism  (jrows  well  on  all  the  usual  culture-media.  On 
tbe  surface  of  slanted  agar,  blood-scrum,  and  gelatin  it  forms  a  pro- 
fuse, grayish,  moist  fjrowlh,  and  isolated  colonics  arc  of  a  bluisli, 
pearl-colored  ap^^earancc  when  viewed  by  transmitted  light.  The 
deep  colonies  show  no  characteristic  appearances  in  ordinary  plate 
cultures,  and  do  not  liquefy  gelatin.  Bouillon  and  Dunham's  solu- 
tion arc  clouded,  hut  no  surface  membrane  is  formed,  and  indol  is 
not  produced  Utmus  milk  usually  remains  unchanged  fur  about 
oi>c  week,  and  then  an  acid  is  slowly  formed,  but  some  varieties 
form  thi.*  acid  and  redden  the  medium  in  twenty-four  hours.  It 
later  becomes  alkaline.  An  invisible  growth  is  formed  on  potato. 
Tlie  organiiim  does  not  produce  any  ga.seous  fermentation  in  glucose, 
lactose,  or  saccharose  bouillon  in  the  fermentation  tube,  and  this 
invariable  characteristic  i.t  its  most  important  reaction  in  distin- 
guishing it  from  Bacillus  coli  communis.  If  fermentation  tubes  are 
not  at  hand,  the  bacillus  can  be  sowed  in  i  per  cent,  melted  glu- 
cose agar  cooled  to  40°  C,  and  then  allowed  to  solidify  and 
develop  in  the  thennostat  for  twenty-four  hours.  The  typhoid 
bacillus  will  not  form  any  gas-bubbles,  but  the  colon  bacillus  fer- 
ments the  glucose  and  forms  numerous  gas-bubbles  in  tlie  solid 
agar. 


DIFFERENTIAL  DIAGNOSIS  BETWEEN  THE  TVPHOID  BACILLUS  AND 
BACIU.fS  COU  COMMUNIS. 


Bacilu'i  Cou  Coxmlkil 
Coagalam  lad  ichlulala  milk. 
Laxoriml,  Doitt.  wuijt  i;ri>inh  on  jiotalix 
Slag^thl)'  motile  cr  iiutaiTe. 
Indcl  rcadicni  in  nuiiliain'ii  uitiilitiii. 
GM-prodiMtioti  in  sugar  »lutionK 
Don  DM  icKt  uiih  lyphoiil  titood. 

LugeoalaoMam  Elsntt'ior  Hiu'  incdium. 


Bacilll's  T\-phosU8. 
No  efTcci  on  milk. 
tnviiiblv  gron'tli  on  jiotxo. 
Ai; lively  moiile. 
Nu  iiiddl  tcactiun, 
Ni>  gatfiitmalioti, 

Givet  (he  VVidal  reaclion  with  diluted  dri«4 
lyplli'iiJ  SliMnJ  (ir  itniin. 

Smttll  chsiKteiistic  coloniea  in  Ebner') 
and  HiM'  medliun. 


Pathogenesis. — Typhoiil  fever  has  never  been  exactly  repro- 
duced in  the  lower  animals,  although  typhoid  feces  have  been  fed 
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to  such  animals  as  swine,  apes,  dogs,  cats,  rabbits,  guinea-pigs,  and 
white  mice.  Pure  cultures  of  the  organism  have  also  been  intro- 
duced by  Gaffky  into  the  inicstines  of  apes,  rabbits,  guinea-pigs, 
white  rats,  mice,  pigeons,  chickens,  and  calves.  All  these  attempts 
to  produce  tlie  fever  and  intestinal  lesions  of  the  human  disease- 
were  negative,  Bui  although  this  is  the  case,  yet  if  from  one  lo 
three  cubic  centimeters  of  a  pure  culture  of  the  typhoid  bacillus  are 
injected  into  the  peritoneal  cavity  of  a  gulnca-pig,  the  animal  will 
die,  and  the  organbm  will  be  found  in  the  blood  and  internal 
organs,  If  the  dose  is  not  sufficient  to  produce  a  fatal  result,  the 
animal  after  recovery  is  immune  to  the  typhoid  bacillus.  A  guinea- 
pig  can  aLso  be  immunized  by  gradu.iUy  increasing  doses  of  de,id 
typhoid  bacillL  The  bacilli  are  killed  by  heating  a  slanted  blood- 
scrum  culture  for  one  hour  at  a  temperature  of  60°  C.  About  two 
milligrams  of  the  pasty  mass  arc  suspended  in  sterile  water  and 
injected  into  the  peritoneal  cavity  of  the  guinea-pig.  This  dose 
can  be  rcpe;ited  in  two  days,  and  the  animal  is  then  immunized. 

The  blood  of  these  .■mim.ils  shows  a  char.Hcteristic  reaction,  which 
was  first  described  by  I'fcifTer,  and  it  also  contains  a  protective  sub- 
stance granting  immunity  ajjainst  furtiier  infection  by  the  typhoid 
bacillus. 

The  PfeifTer  Reaction. — The  Pfaffer  reaction  is  produced  by 
collecting  some  blood-serum  from  the  immunized  guinea-pig  and 
diluting  it  too  times  with  sterile  water.  A  few  motile  typhoid 
bacilli  are  then  .iddcd.  and  the  mixture  is  injected  into  the  peri- 
toneal cavity  of  nonimmunized  guinea-pigs.  If  minute  portions  of 
this  fluid  are  wilhilrawn  from  the  peritoneal  cavity  from  time  lo 
time,  the  motility  will  be  seen  to  have  ceased,  and  the  iKicilli  first 
clump  in  small  masses,  then  swell  up.  Iwcomc  pale,  and  finally  dis- 
solve in  the  fluid.  This  phenomenon  usually  takes  place  in  about 
twenty  minutes,  but  it  will  not  occur  if  the  .scrum  of  normal  non- 
imniunixed  guinea-pigs  is  diluted  and  injected.  It  xs  thus  a  specific 
reaction,  and  animals  immunized  .-igainst  otlicr  bacteria,  such  as  the 
spirillum  of  Asiatic  cholera  or  Itncillus  coli  communis,  will  give  this 
reaction  in  their  scrum  to  the  organism  which  was  used  for  immu- 
nizing  the  animal,  but  will  fail  to  give  the  reaction  when  any  other 
organism  is  mixed  with  their  diluted  scrum. 

The   Widal   Reaction  for  Typhoid   Fever.  —  .-Vllhough  the 


Fio,  II.— A  Positive  Tvfhoid  Rbaction,    Tvthoid  Bacilli  ih  a  BotiLLON  Cultukb  with 
WHICH  TvrHoTD  Dili  TBD  Blood-seiii'H  has  bbin  Mixkd. 

The  ihiir»rteri«ii;  clumping  of  ihi  bacilli  is  shown ;  also  three  ciniaird  imI  btood-corpiuclcs.— 

ttVrtjrMf  and  Brawn,   Cltmfnpatkotogicttl  Laboratory,  MassockHsells  Otntral  Hoipiiai- 
'fedoyfenmitxion  q/  aulkari.i 
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Fic.  ij— A  Nr(;*i[vb  Tvphoid  RfACTiuN,  TvPHmo  Bacilli  in  a  Bol'illos  Cl-lti-hh.  as 
ttHEN  I'NUKV  A  HlCfH  Ma<;MKVI,S'Ip  P'^weh,  Bki-ijuk  thk  Additkin  oi^  Tvphoid  Hl.OOLt- 
SEKUU.^(  MViif A/  Qiti£  BrowH.  Clinicopathologicai  Laboratory,  Mitna<kMtetti  OmrTui 
OeifUat,) 
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work  of  Pfcificr  has  formed  the  basis  of  all  further  investigations 
concerning  the  various  problems  bearing  tm  immunity  in  typhoid 
fever,  yet  in  addition  it  has  served  to  develop  a  clinical  test  of  great 
importance  to  physicians.  'Phis  is  called  the  WidaJ  test  for  typhoid 
fever,  and  it  was  the  direct  outcome  of  Pfcifler's  experiments. 

This  experimenter  soon  found  that  his  phenomenon  would  occur 
if  the  scrum  of  immune  animals  was  simply  properly  diluted  in  a 
twenty-four-hour  bouillon  culture  of  the  typhoid  bacillus.  The 
addition  of  the  serum  to  bouillon  also  caused  a  striking  macroscopic 
teat  If  the  serum  of  the  immune  guinea-pig  was  diluted  with  forty 
parts  of  a  bouillon  culture  of  the  typhoid  bacillus,  and  this  same 
dilution  was  made  ^vith  the  scrum  of  normal  or  nonimmunized 
pigs,  the  two  tubes  would  soon  show  3  striking  contrast  If  the 
tubes  are  placed  in  the  incubator  at  37"  C.  for  four  hours,  the  tube 
containing  the  scrum  of  the  immunized  pig  will  contain  an  nbviotis 
sediment  of  agglutinated  typhoid  bacilli,  while  the  supernatant  fluid 
will  remain  pcrfeclly  clear.  The  tube  of  bouillon  containing  the 
nontyphoid  scrum  from  the  nonimmunized  guinea-pig  will  not  con- 
biin  any  sediment  of  clumped  typhoid  badlH,  but  will  be  univer- 
sally clouded  by  the  growth  of  the  typhoid  bacillus.  This  test 
will  remain  apparent  only  for  about  twenty-four  hours. 

Macroscopic  Test  for  Typhoid  Fever. — This  method  will 
serve  as  a  test  for  typhoid  fever,  and  tlic  blood  of  tj'phoid  patients 
will  often  give  the  so-called  macroscopic  reaction. 

It  is  secured  by  adding  one  part  of  blood  or  scrum  to  ten  parts 
of  a  twcntj'-four-hour  culture  of  the  typhoid  bacillus,  and  placing 
it  in  the  incubator.  In  from  four  to  twenty-four  hours  the  agglu- 
tinated bacilli  will  form  a  sediment  tn  the  bottom  of  the  tube,  and 
Uie  fluid  above  will  remain  clear.  This  method  is  not  so  reliable 
as  the  microscopic  test,  but  it  can  be  used  when  no  microscope  is 
available. 

Microscopic  Tests. — The  practical  utility  of  the  microsct^HC 
test  in  diagnosticating  typhoid  fever  was  first  emphasized  by  Widal. 
and  to  him  we  owe  the  serum  method.  This  is  performed  in  the 
following  way : 

The  blood  is  secured  from  the  lobe  of  the  ear  after  washing  the 
lobe.  The  puncture  is  made  by  a  bayonet-pointed  surgical  needle 
or  a  speci:i1  puncture  knife. 
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WIDAL  TEST   WITH    DRY    BLOOD. 


Ftlteen  drups  of  blood  are  caught  in  s  2-inch  tc!st-tube,  from 
which  about  three  drops  of  scrunt  will  separate.  In  about  five 
minutes  tlie  clut  scpjirates  from  tlie^ide  of  the  tube,  and  the  scrum 
is  ready  for  testing. 

Forty  drops  of  a  twenty-four-hour  bouillon  culture  of  the  ty- 
phoid bacillus  are  well  mixed  with  one  drop  of  the  scrum  uith  a 
medicine  dropper  in  a  test-lube,  and  a  tc>i>pfii!  of  tlii.s  mixture  is 
placed  on  a  hollow  glass  slide.  If  the  case  is  one  of  typhoid  fever, 
tlic  bacilli  at  some  lime  within  the  space  of  an  hour  will  clump  into 
large  masses,  with  no  bacilli  in  the  spaces  between  the  clumps,  and 
the  motility  of  the  bacilli  will  cease.  If  the  disease  is  not  typhoid 
fever,  the  motility  will  continue,  and  the  agglutination  or  clumping 
will  not  take  place.  If  no  reaction  takes  place  with  a  dilution  of 
I  140.  it  is  better  to  make  a  second  dilution  of  i  :  20,  and  obscr\*c 
it  for  one  hour.  If  these  tests  are  not  positive,  they  should  be  re- 
peated from  day  to  day  until  the  reaction  occurs  or  all  suspicion  of 
typhoid  fever  has  passed.  In  the  very  early  stages  of  typhoid  fever 
tile  reaction  will  occur  only  in  a  dilution  of  one  part  of  scrum  to 
ten  parts  of  the  culture,  but  the  reaction  should  occur  in  fifteen 
minutes  in  order  to  be  reliable.  In  certain  cases  of  typhoid  fever 
the  reaction  occurs  at  once,  but  it  often  is  not  complete  until  the 
very  end  of  the  time  limits  previously  mentioned.  The  dilutions 
of  scrum  and  culture  can  be  conveniently  made  in  an  ordinary 
blood  counter.  Although  the  average  strength  of  dilution  in  which 
the  typhoid  reaction  will  occur  is  i  :  50,  yet  i  :  500  is  not  rare,  and 
an  agglutinative  power  has  been  observed  when  the  serum  was 
diluted  1  :  12,000  limes. 

The  Test  with  Dry  Blood. — Wyatt  Johnston,  of  Montreal, 
was  tile  first  person  who  really  placed  the  test  for  typhoid  fever 
within  the  possession  of  the  practising  physician  as  a  valuable  clin- 
ical sign.  This  investigator  demonstrated  the  fact  that  the  dried 
blood  of  a  typhoid  patient  will  give  the  typhoid  reaction  even  when 
considerably  diluted  with  distilled  water  or  bouillon.  This  dis- 
covery became  of  immediate  importanoe.  and  is  now  used  in  every 
laboratory  as  a  routine  test. 

The  siinplesl  tnethod  of  applying  the  test  is  to  have  the  physician 
collect  about  five  drops  of  blood  on  a  piece  of  nonabsorbcnt  paper. 
The  speck  of  blood  can  be  diluted  about  five  times,  and  an  equal 
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amount  of  a  twcnty-rnur-hour  motile  bouillon  culture  of  the  t>']>ltoid 
bacillus  is  (hen  added  to  the  diluted  blood  on  a  cover-slip.  This 
makes  a  ililution  of  I  :  la  If  the  reaction  does  not  bike  place  in 
fifteen  minutes,  the  test  should  be  considered  negative. 

A  more  exact  w;»y  of  applj'ing  this  test  is  obtained  by  collcctinjj 
the  blood  in  the  eye  of  a  platinum  or  wire  loop  two  miiltmctera  in 
diameter.  'Pic  blood  from  the  loop  is  then  deposited  on  a  paper 
or  glass  slide,  and  allowed  to  dr>-.  When  the  blood  arrives  at  the 
laboratory,  ten  drojxs  of  water  can  Ije  added  to  one  of  the  drops  of 
dry  blood  with  a  loop  of  the  same  diameter,  and  a  loopful  of  this 
diluted  blotx)  added  lo  the  same  loopful  of  a  bouillon  culture  will 
make  a  dilution  of  i  ;  20.  This  should  be  obser\-cd  for  one  hour 
for  ag(;lutination  and  c<.-s.tation  of  motility  before  making  a  negative 
rqK>rt  Dilutions  of  any  strength  can  obviou.sly  be  secured  by  this 
method. 

The  most  accurate  method  for  using  dried  blood  h  lo  weigh 
out  one  milligram  of  dried  blood.  In  order  to  secure  these  dried 
scales  of  blood  the  physician  can  be  instructed  to  collect  the 
blood  in  aluminium  boxes,  which  cauise  the  blood  to  scale  off  when 
dry,  and  form  verj-  convenient  particles  for  weighing.  This  method, 
proposed  by  Westbrook,  lias  been  used  extensively  for  examining 
the  dried  scales  of  blood  sent  by  physicians  to  be  tested  for  the 
t)'phoid  reaction.  This  consi.'^t.s  in  adding  one  milligram  of  dried 
blcx>d  to  100  mg.  of  distilled  water.  The  blood  is  allowed  to  dis- 
solve  thoroughly  in  the  water  for  one  hour,  and  one  loopful  of  a 
twenty-four-hour  fluid  bouillon  culture  is  added  to  one  loopful  of 
the  dissolved  blood  on  a  cover-slip.  This  is  an  apparent  dilution 
of  I  :  zoo,  but  is  in  reality  only  1  :  50.  since  dried  blood  loses  thrcc- 
quarlen  of  its  original  weight  as  a  lluid. 

The  bouillon  is  made  cx.ictly  neutral  to  phenolphthalcin.  The 
cultures  arc  allowed  to  develop  at  the  ordinary  room -temperature. 
The  blood  is  collected  by  the  physicians  in  aluminium  boxes  and  can 
be  sent  by  mail.  The  practitioners  are  carefully  instructed  to  obtain 
large  enough  drops  to  weigh,  as  they  easily  scale  off  the  metal  after 
»lrj-ing.  Very  often,  however,  tliey  secure  such  sm.ill  Rut  drops  that 
t!»c  less  accurate  plan  of  making  a  dilution  of  i  :  20  by  the  eye  hits 
to  )>e  adoptetl.  The  ttpccinifn  shouKl  be  observed  for  tivo  hours 
before  making  a  negative  report. 


iSo 


CHAKACrCK    AND    AGE    OF    CULTURE    USED. 


I 


Technic. — There  arc  a  few  points  conccniinfj  tcchnic  which 
shoulc!  be  incntioiiod  in  describing  this  reaction.  In  the  first  jiUkx, 
the  relation  of  the  titne  limit  for  observing  the  lest  before  making  a 
negative  report  to  the  dilution  of  the  blood  is  importaiil.  Often 
pure  Normal  blood  wilt  cause  clumping  of  the  typhoid  bacillus. 
The  typhoid  reaction  \%  i^uanlitalivi.  not  qualitative.  As  Cabot,'* 
in  his  excellent  book,  expresses  it,  "Typhoid  serum  diflers  from 
normal  scrum  in  that  it  will  clump  typhoid  bacilli  in  a  shorter  time 
and  in  greater  diluliun  than  will  norm;il  serum  or  that  of  other 
disease."  This  book  is  one  of  the  best  treatises  on  this  subject  in 
prim.  A  dilution  of  i  :  $0  should  \x  observed  for  two  hours ;  I  ;  40 
and  I  :  20  for  one  hour  ;  while  if  a  dilution  of  I  :  10  docs  not  clump 
in  fifteen  minutes,  the  reaction  can  be  considered  negiitive. 

Culture  Used. — The  culture  used  for  the  typhoid  test  should  be 
a  twenty-four-hour  motile  growtii,  preferably  in  neutral  bouillon.  If 
the  culture  is  allowed  to  grow  in  the  incubator  at  35°  C,  it  will 
often  contain  small  dumps.  These  are  misleading,  and  at  times 
give  rise  to  pseudo-reactions  which  might  cause  a  mistake  in  diag- 
nosis. In  order  to  avoid  these  artificial  dumpings  in  the  culture, 
various  exix-dienls  have  been  devised  by  different  authors.  John- 
ston avoids  pseudo-dumping  by  transplanting  onc-month-old  agar 
cultures  into  the  bouillon,  and  making  the  bouillon  a  3.5  per  cent, 
acid.  This  can  also  be  avoided  by  using  perfectly  neutral  bouillon, 
and  allowing  the  culture  to  develop  at  room-temperature. 

Cabot  has  collected  the  records  of  5978  clinical  cases  of  typhoid 
fever,  and  he  found  that  a  positive  blood-test  was  obtained  in  5814 
cases,  or  97.2  per  cent.  In  6668  cases  of  other  diseases  the  test 
w.-w  said  to  have  been  obtained  in  5  per  cent,  of  cases,  but  Cabot 
considers  that  most  of  them  were  probably  masked  t>'phoid  cases 
or  im]>er1cct  reactions. 

The  reaction  will  not  occur  usually  until  the  fifth  day  of  fever, 
and  may  be  dchayed  much  longer,  so  that  when  negative  reactions 
are  obtained,  the  test  should  be  repeated  until  positive,  or  until  all 
suspicion  of  typhoid  fever  has  passed.  Out  of  849  cases  tested,  the 
reaction  occurred  tiefore  the  eighth  da>'  in  93  jK-r  cent,  of  ca-ws. 

The  Widal  test  for  typhoid  fever  ma>-  be  considered  as  a  spcdfic 
reaction,  present  only  in  the  blood  of  a  typhoid  patient,  and  not 
characteristic  of  any  other  disease. 
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Human  Pathology. — ^Typhoid  fever  is  produced  in  the  hunmn 
being  by  the  introduction  of  the  typhoid  bacillus  into  the  stomach 
and  intestines  by  means  of  fluid  or  solid  food.  It  is  a  typical 
water-borne  disease,  and  is  thus  most  frequently  caused  by  infected 
water.  This  is  proved  by  the  reduction  of  tlic  typhoid  mortality 
from  fifty  to  ten  in  lOO.OOO  inhabitants  when  the  water-supply  is 
purified  by  sand  filtration  or  by  the  use  of  artesian  wells  and 
mountain  sprinj's.  A  number  of  interesting  typhoid  epidemics'* 
have  been  traced  to  the  introduction  of  sewage  or  nondisinfectcd 
t)'phoid  feces  into  the  intake  pipes  or  reservoirs  supplying  various 
communities.  Tlic  final  proof  has  lately  been  added  bj-  I  lankin  '  • 
and  Kul>er,"  who  have  demonstrated  typhoid  bacilh,  characteristic 
in  all  respects,  even  to  giving  the  Widal  reaction  in  several  piped 
water-supplies  during  a  tyjthoid  e[>idemic  and  in  a  spring. 

Epid<:mics  following  the  route  of  a  certain  milkman  with  walk- 
ing typhoid,  local  outbicaks  from  oysters  culled  at  the  outlet  of  a 
sewer,  and  the  frequent  attacks  resulting  from  the  n  on  disinfected 
hands  of  attendants  upon  typhoid  fever  arc  aLso  examples  of  infec- 
tion by  means  of  the  alimentary'  tract.  The  report  of  the  commit- 
tee appointed  by  Surgcon-Gcncral  Sternberg  ' "  shows  that  the  flies 
iwiy  transport  the  typhoid  bacilli  from  open  latrines  containing 
feces  to  various  articles  of  food.  This  is  done  by  means  of  the 
soiled  moist  feet  or  wings  of  the  flies,  and  was  said  to  cause  much 
o(  the  typhoid  fever  in  the  army  camps  during  the  late  Spanish- 
Americtn  war.  In  many  instances  the  kitchens  or  even  the  eating 
tents  were  close  to  the  latrine,  and  swarms  of  flics  transported  the 
moist  fecal  material  to  the  bread,  fluids,  and  other  articles  eaten  by 
the  soldiers.  It  has  been  proved  experimentally  that  flies  can 
transport  the  gemi  on  their  wings  and  feet. 

Typhotoxin. — The  chemical  formula  of  typhotoxin  isCjfI„NO^ 
and  it  is  obtiined  by  culti\'ating  the  b:icillus  for  two  weeks  in  bouil- 
lon, and  tlten  extracting  the  base  by  mercuric  chlorid  and  hydrogen 
sulphtd.  Tliis  subst-'ince  is  poi-tonous  to  guinea-pigs  in  doses  of 
about  0.3  gm.,  causing  paralysis,  convulsions,  lowering  of  tempera- 
turc,  diarrhea,  and  death.  Typh<Mil  fever  is  not  frequently  a  septice- 
mia, and  many  of  the  sj'mptoms,  as  fever  and  the  various  ncr\'Ous 
s>'Tnptoms,  are  probably  caused  by  the  absorption  of  this  t^-photoxin 
after  it  lias  been  produced  by  the  t>'pltoid  bacillus  in  the  intestines. 
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This  toxin  not  only  causes  tlicsc  effects,  but  it  is  thought  by 
Mallory''  that  it  proiiuces  a  proliferation  of  the  endothelial  cells 
in  the  lymphatic  apparatus,  and  even  in  the  blood-vessels  of  the 
tntcstinc.1.  Tht-sc  cl-IIs  are  large,  with  large,  lightly  staining  nuclei, 
and  they  assume  a  phagocytic  property.  They  are  later  produced 
in  the  various  other  lymphatics  and  lymph-spaces  of  the  hotly. 
This  phenomenon  causes  the  well-known  swelling  of  the  lymphoid 
elements  of  the  intestine,  and  tlie  secondary  necrosis  and  ulceration 
of  I'cycr's  patches  and  solitaiy  follicles  are  due  to  the  closure  of  the 
small  veins  itnt\  capillaries  by  these  phagocytic  cells  and  the  result- 
ing fibrinous  thrombi.  The  focat  lesions  of  the  liver  arc  also  due 
cither  to  the  plugging  of  the  capillaries  of  llic  liver  by  these  large 
cells  or  to  tlic  proliferation  of  cells  from  dthcr  the  capillaries  or 
lymph-spaces  of  the  liver.  Focal  lesions  may  also  form  in  the 
kidney,  litart,  and  testicles,  owing  to  the  same  causes.  The  lesions 
of  t>i>lioid  fever  arc  proliferative,  but  they  arc  diffuse  and  bear  more 
of  a  relation  to  the  toxin  than  to  the  bacillus. 

Isolation  from  Feces. — It  is  very  difficult  to  isolate  the  tj-plioid 
bacillu.s  from  the  intestines  by  means  of  an  ordinary  agar  plate  cul- 
ture, and  various  selective  media  have  been  devised.  Perhaps  the 
most  satisfactory  of  these  methods  is  that  proposed  by  Hiss,'" 
since  the  medium  is  semisolid  and  can  be  examined  after  t»'enty-four 
hours  in  the  incubator. 

This  medium  is  composed  of  ten  grams  of  agar,  twenty-five 
grams  of  gelatin,  five  grams  of  salt,  ten  grams  of  glucose,  and  five 
grams  of  Licbig's  beef-extract  to  a  liter  of  water.  The  glucose  is 
added  after  clearing,  and  the  reaction  should  contain  2  per  cent,  of 
normal  HCl,  phenolphthalein  being  used  as  an  indicator.  The  UNual 
precautions  in  making  up  culture  material  should  be  used. 

After  twenty-four  hours  the  typhoid  colonies  can  easily  be  dis- 
tinguislied  from  the  colon  colonics  under  the  low  power.  The  deep 
colon  colonics  are  much  larger  than  the  typhoid  colonies,  and  arc 
opatiue,  spherical,  or  whetstone-shaped,  and  brownish-yellow. 

The  t>-phoid  colonies  are  much  smaller  and  quite  cliaracteri;iitic. 
They  are  sm.ill,  greenish  yellow,  and  contain  a  number  of  filament- 
ous outgrowths,  forming  a  complete  fringe  around  the  jjcriphery  of 
tile  colony.  This  fringe  growing  at  right  angles  to  the  periphery  is 
the  important  point  for  recognition. 
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In  order  to  isolate  the  typhoid  bacillus  from  feces,  a  platinum 
loopful  of  feces  should  i>c  thoroughly  suspt-iidcd  in  lo  c.c.  of  sterile 
water.  The  first  plate  culture  should  be  prepared  from  this  suspen- 
sion, and  a  second  plate  from  the  first  tube  of  Hiss'  medium,  .since 
the  first  plate  may  be  too  crowded.  Characteristic  fringed  colonics 
can  be  picked  out  on  the  end  of  a  platinum  needle,  and  pure  agar 
slant  cultures  can  be  subjected  to  the  fermentation  and  other  cul- 
tural tests  for  typhoid.  The  bacillu.<i  can  even  be  tested  for  tlie 
VVidal  reaction  with  known  typhoid  blood  if  the  identification  is 
ver>-  important. 

Eisner's '*  potato  gelatin  and  Piorkowski's  ^  '  urine  gelatin  are 
also  used  to  separate  the  typhoid  from  the  colon  bacillus  in  feces. 

Richardson  ^*  has  lately  demonstrated  the  t>i)hoid  bacillus  in  44 
out  of  172  tests  made  for  iLs  presence  in  the  urine  of  typhoid  pa- 
tientx.  The  bacilli  appear  in  the  later  stages  of  the  disease  and 
persist  during  convalescence.  These  findings  have  been  confirmed 
by  others,  and  the  bacillus  has  also  been  found  in  cystitis  and 
cholccj'stitis,  at  times  a  year  or  more  afler  typhoid  fever. 


THE  SPIRILLUM  OF  .\SLATIC  CHOLERA  (KOCH). 

The  spirillum  of  Asiiilic  cholera  was  discovered  by  Robert  Koch 
in  18S3,  who  found  the  germ  present  in  large  numbers  in  the  intcs- 
tif>cs,  but  not  present  in  the  internal  organs.  The  .spirillum  was 
found  in  the  feces,  especially  the  mucous  flakes  of  100  cases,  and 
w.ifl  staincti  by  the  aniliii  dyes  ami  cultivated  in  gelatin. 

Morphology. — The  organism  consists  of  slightly  curved  rods 
mlh  rounded  eiuh,  .ind  they  are  often  called  comma  bacilli,  and 
in  old  cultures  these  rods  grow  out  into  long  spiral  forms  with  a 
few  irr^ular  involution  tyjics.  No  spores  arc  formed,  but  many 
terminal  llagella  can  he  demonstrated  by  I.^fDer's  stain.  These 
flagella  are  stained  exactly  as  the  typhoid  flagclta,  excepting  the  use 
of  an  acid  instead  of  an  alkali.  One  drop  of  a  1  per  cent,  solution 
of  HjSOf  is  added  to  the  mordant. 

The  spirillum  stains  by  the  ordinary  anilin  dyes,  but  not  by 
Gram's  method,  and  twenty-four-hour  cultures  arc  actively  motile. 

The  thermal  death-point  of  the  organism  is  52°  C.  for  four  min- 
utes.    When  moi'it,  it  will  remain  alive  for  nine  months,  but  when 


1 84 


UORPHOLOCV  OF   CHOLERA   RACtLLUS. 


dried  on  a  cover-sli]»,  it  is  destroyed  in  three  hours.  It  can  be  de- 
stroyed by  a  I  :  10,000  solution  of  bichlorid  of  mercury,  A  good 
practical  disinfectant  for  the  hands  or  even  the  stools  is  a  i  :  1000 
solution  of  bichlorid  of  mercury,  or  a.  solution  of  similar  strength 
of  formalin. 

Cultural  Characteristics. — ^Thc  cultural  characteristics  arc  of 
great  aid  in  distinguisiiinfj  the  germ  of  .X.iiaiic  cholera,  and  the 
growth  in  gelatin  is  characteristic.  In  {{clatin  plate  cultures  grown 
at  room-temperature  (about  22°  C.)  a  number  of  fine  dots  ai>pcar 
in  twenty-four  hours,  which,  under  the  low  power,  apjKrar  jralc  and 
finely  granular,  tliis  condition  becoming  more  pronounced,  and 
in  forty-eight  hours  the  coarsely  granular  appearance  is  said  to  re- 
semble broken  glass.  The  liquefaction  of  the  gelatin  soon  form« 
a  halo  around  the  colony,  which  in  .mother  twenty-four  hours  con- 
sists of  a  series  of  concentric  rings  or  zones. 

In  a  gelatin  stab  culture  the  appearance  is  also  characteristic.  In 
from  twenty-four  to  forty-t-igln  hours  a  grayish  growlli  appears 
along  the  line  of  puncture  of  the  gelatin,  and  a  small  point  of  liquc- 
liiction  appears  on  llie  surface  of  the  gelatin.  This  increases  in  size 
until  it  resembles  an  air-bubble,  with  a  sediment  in  the  bottom  con- 
sisting of  the  bacteria.  This  bubble  gradually  assumes  a  funnel  shape, 
and  in  two  weeks  the  upper  two-thirds  of  the  medium  is  liquefied. 

On  agar  the  spirillum  forms  a  grayish -yellow  growth,  and  on 
potato  a  yellowish-brown  growth  is  produced.  In  bouillon  and 
Dunham's  solution  the  germ  grows  very  luxuriantly,  and  forms  a 
characlcristic  pellicle  or  scum-like  membrane  on  the  surface.  In 
milk  the  medium  is  slowly  rendered  acid. 

On  adding  five  drops  of  pure  sulphuric  acid  to  a  twenty-four- 
hour  culture  of  the  spirillum  of  Asiatic  cholera  in  Dunham's  solu- 
tion, the  so-called  cholera  red  reaction  is  produced,  Tliis  is  due  to 
indol,  and  imniediately  forms  .i  reddish-pink  reaction.  Tins  reac- 
tion is  very  important  in  distinguishing  it  from  the  spirillum  of 
Finltler- Prior,  which  does  not  give  any  indol  reaction  in  twenty- 
four  hours.  Solidified  blood-scrum  is  liquefied  by  the  cholera 
.tpiriilum. 

Rapid  Method  for  Diagnosis. — Schottclius  has  shown  that  the 
spirillum  will  develop  more  rapidly  than  other  bacteria  when  placed 
in  diluted  bouillon.     By  adding  one  part  of  bouillon  to  five  parla 
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of  sterile  water  anil  then  inoculating  it  with  cholera  dciccta,  he 
found  that  the  cholera  germs  will  outgrow  the  colon  bacilli  and 
other  bacteria  present,  and  form  a  pellicle  on  the  suriace  in  twenty- 
four  hours.  This  membrane  will  almost  entirely  consist  of  the 
cholera  spirillum,  and  pure  cultures  can  thus  be  easily  obtained. 
This  forms  a  good  rapid  method  for  the  diagnosis  of  cholera. 

Xo  fennenUlion  is  produced  in  the  various  sugar  solutions. 

Pathogenesis. — Numerous  attempts  have  been  made  to  produce 
cholera  in  various  animals.  'I'hey  have  been  fed  with  the  dejecta 
and  the  vomit  of  cholera  patients  time  and  again,  but  with  nega- 
tive results.  Pure  cultures  have  also  been  given  with  negative 
result.  No  animals  have  been  infected  with  cholera  successfully  in 
a  perfectly  natural  way,  and  the  disease  is  characteristic  only  in 
human  bcini;s.  Koch,  however,  has  produced  in  an  artificial  man- 
ner the  infection  in  guinea-]>igs  by  first  neutralizing  the  contents  of 
the  stomach  with  five  cubic  centimeters  of  a  5  per  cent,  solution  of 
carbonate  of  soda,  injected  into  the  stomach  through  a  small  cathe- 
ter. One  cubic  centimeter  of  tincture  of  opium  for  ever}'  200 
gm.  of  guinea-pig  was  injected  into  the  peritoneal  cavity  to  con- 
trol the  peristaltic  movements,  and  llien  ten  cubic  centimeters  con- 
taining a  few  drops  of  the  cholera  culture  were  introduced  into  the 
stomach  through  the  same  catheter.  The  animals  soon  became 
weak  and  paralyzed,  and  death  occurred  with  collapse  and  fall  of 
temperature  in  about  forty-eight  hour$.  At  tlie  autopsy  the  small 
intestine  was  congested  and  lUlcd  with  a  watery  fluid  containing 
many  spirilla. 

Accidental  Human  Infection. — Several  cases  of  accidental 
infection  of  human  beings  have  nccurre<l.  .showing  poxilively  thai 
the  cholera  bacillus  ^ill  produce  the  disease  in  men.  In  1SS4  one 
of  Koch's  students  becime  ill  with  cholera  while  experimenting 
with  tliis  organism  in  the  laboraton- ;  and  in  l8g2  Pettenkofcr  and 
Emmerich  intentionally  swallowed  fresh  cholera  cultures  in  order  to 
prove  a  certain  pet  thcor>'.  Pettenkofer  had  a  mild  attack  of  chol- 
erine,  but  Emmerich  became  x'ery  ill,  with  characteristic  symjrioms 
of  cholera.  Dr.  Ocrgcl.  of  Humburi;.  and  a  student  in  Paris  also 
became  accidentilly  infected  >vilh  chimera. 

Thomas,'*  Issacff.  and  RoIIc"  have  produced  death  in  young 
rabbits  b>*  injecting  fluid  cultures  into  the  ear  vein. 
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Immunity  Against  Cholera. — Koch  and  tYcitlcr  found  that 
small  portions  of  ajjar  cultures  when  injected  into  the  jxrritoneal 
cavity  would  usually  cause  the  death  of  the  animals  ;  but  jf  the 
animals  recovered,  they  were  immune  to  very  virulent  cultures. 
R.  PfcilTer  also  discovered  that  tiv  could  produce  an  acquired  immu- 
nity in  guinea-pigs  in  the  following  manner :  He  first  destroyed 
a  slant  culture  by  70°  C,  and  tlieti  injected  two  milligrams  of 
these  dead  cholera  germs  into  the  peritoneal  cavity  of  a  guinca-]>ig. 
This  dose  was  repealed  after  about  two  days,  and  the  animals  were 
then  immune  to  cholera.  Their  blood-scrum  would  always  give  tlie 
PfcifTer  reaction,  and  this  was  obtained  in  the  following  way  : 

One  part  of  blood-scrum  was  added  to  100  parts  of  a  bouillon 
culture  of  cholera,  and  one  cubic  centimeter  is  injected  into  the  peri- 
toneal cavity  of  young  guinea-pigs  weighing  200  gm.  The  perito- 
neal fluid  is  withdrawn  by  means  of  capillary  tubes  every  few  min- 
utes, and  when  examined  under  the  microscope,  the  cholera  spirilla 
become  motionless,  swell  up,  and  at  last  dissolve  in  the  scrum. 
This  takes  place  in  about  twenty  minutes,  and  is  due  to  the  forma- 
tion of  the  so-called  "Cholcra-Antikoqjer."  This  phenomenon 
will  also  take  place  in  the  test-tube  if  one  part  of  the  scrum  of  an 
iiiinnine  guinea-pig  is  added  to  100  parts  of  the  bouillon  culture, 

This  Ifciffer  reaction  formed  the  groundwork  of  all  the  im- 
])Ortant  work  which  lias  been  ]>erformcd  in  the  immunity  produced 
in  similar  diseases,  and  the  Widal  test  for  typhoid  fever  was  the 
outcome  of  thi.s  research. 

Widal  Reaction  in  Cholera, — .-\fter  the  first  twenty-four  hours 
of  cholera  in  human  Ixiings  the  blood  and  serum  will  give  a  modi- 
fied Pfciflcr  reaction,  as  shown  by  agglutination  and  cessation  of 
motility  when  diluted  from  i  :  10  to  i  :  20.  This  has  been  used 
with  success  as  a  valuable  clinical  test  in  cholera. 

A  poisonous  prnteid  h  formed  in  cultures  of  the  cholera  spiril- 
lum, called  toxopcptonc,  because  it  resemble;  a  peptone  in  its 
chemical  properties.  It  produces  paralysis  and  death  in  doses  of 
about  0.1  gm.  in  guinea-pigs,  also  producing  injection  of  the  intes- 
tine* and  hemorrhages,  Putrescin,  a  ptomain  with  the  formula 
C,H[,Ny  has  also  been  isolated  from  fluid  cultures  of  the  organism. 

Cholera  in  human  beings  is  a  toxemia,  as  the  spirillum  i.*  found 
only  in  the  intestines  and  not  in  the  internal  organs.     In  this  situ- 
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ation  it  elaliorates  its  poisons,  and  their  absorption  into  the  circula- 
tion causes  the  typical  symptoms  of  th«  disease. 

SpiriUum  of  Finkler-Prior. 

This  or[i;uii»m  has  bcun  isolated  by  Finkler  and  Prior  from  a 
number  of  cases  of  cholera  nosttas,  or  pscudo-cholcra,  and  is 
probalily  at  times  a  harmless  inhabitant  of  the  human  intestine.  It 
is  important,  however,  in  its  resemblance  to  the  spirillum  of 
Asiitic  cholera.  At  limes  it  might  Ix;  a  falal  mi>t;ike  to  confuse  one 
or^nisra  witli  the  other,  and  their  differential  diagnosis  is  there- 
fore given. 

Differential  Diagnosis. — The  spirillum  of  Finkler-Prior  is  said 
to  be  somewhat  longer  and  thicker  than  the  organism  of  true 
Ftcholcra.  Like  true  cholera,  it  is  a  motile  organism  which  liquefies 
gelatin  and  blood-scrum,  and  forms  a  grajisli -yellow  slimy  growth 
on  potato.  When  injected  into  the  intestines  or  peiitoncal  cavity 
of  animaU,  it  acts  in  the  same  manner  as  dues  Asiatic  cholera,  and 
animals  immunized  to  the  organism  will  show  PfcifTer's  reaction. 

The  important  cultural  test  which  serves  to  distinguish  it  from 
the  spirillum  of  Asiatic  cholera  is  its  failure  to  produce  indol  in  a 
txvcnty-four-hour  growth  in  Dunham's  solution.  When  five  drops 
of  H,S<),  arc  added  to  such  a  culture,  no  reaction  takes  place,  but 
when  this  acid  is  added  to  A.sialic  cholera,  the  characteristic 
cholera  red  reaction  appears  at  once.  This  is  the  most  important 
test  in  distinguishing  the  Finkler-Prior  spirillum  from  that  of 
Astatic  cholera. 


Bacillus  Aerogcnes  Capsulatus  (Welch) ;  Bacillus  Welchii 

(Migula). 

Tliis  organism  has  a.tsumed  considerable  importance,  and  as  it 
has  been  found  to  be  a  frequent  inhabitant  of  the  intestines  of  men 
and  animals,  and  to  be  widely  distributed  in  the  outer  world,  it  will 
be  described  at  some  length  in  this  article. 

Bacillus  aerogenes  capsulatus  was  discovered  by  Welch '^  in 
1891,  and  has  since  been  found  by  numerous  independent  observers. 
Its  main  characters  were  fully  described  by  Welch  and  Nuttall  and 
Welch  and  FIcxncr  in  189I  and  1S96. 

Morphology. — The  bacillus  is  large,  and  measures  from  3  to 
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5/1  in  length.  It  is  about  the  size  of  the  antitrax  bacillus,  and  has 
d^htly  round  or  square  ends.  It  may  grow  in  short  chains,  but 
rarely  in  filaments.  It  stains  with  all  the  ordinary'  stains  and  by 
Gram's  method,  and  can  be  demon.'it rated  in  tissues  by  Gram's 
or  Wcigcrt's  bacterial  stains.  A  capsule  can  usually  be  stained  in 
specimens  from  blood,  and  sometimes  in  cultures,  by  placing  a  few 
drops  of  strong  acetic  acid  on  the  dried  and  healed  film,  ^nd  then, 
after  letting  this  run  off.  a  strong  aqueous  solution  of  gentian -violet 
is  at  once  poured  on.  The  specimen  is  examined  in  the  staining 
fluid,  the  excess  of  fluid  being  blotted  off  the  slide.  This  shows 
stained  capsules  better  than  specimens  mounted  in  balsam. 

The  formation  of  spores  is  inconstant,  depending  on  the  culture- 
medium  and  other  circumstances.  They  often  appear  in  cultures  on 
Loffler's  blood-serum,  alkaline  starch  agar,  and  in  mannitc  bouillon, 
sometimes  also  on  plain  agar,  very  rarely  in  the  fresh  blood  and 
tissues  of  animals.  They  resist  drying  for  at  least  a  year,  and  can 
be  stained  by  hot  solutions  of  fuchsin  in  aniiin  water.  The  bacillus 
is  not  motile. 

Cultural  Properties. — The  gas  bacillus  is  strictly  anaerobic, 
and  grows  on  the  usual  culture-media  at  room -temperature,  and 
more  rapidly  at  37°  C.  It  flourishes  best  in  media  containing  sugar, 
and  slowly  liquefies  gelatin,  Milk  becomes  acid,  the  casein  i^  firmly 
coagulated,  and  there  is  abundant  separation  of  clear  or  slightly 
turbid  serum  and  of  gas-bubbles,  with  production  of  butyric  acid. 
On  potato  there  is  also  growth  with  gas-production.  In  stab  sugar 
agar  cultures  the  colonics  are  r;ither  lar^e,  grayish-white,  and  oval 
or  spherical,  and  they  may  present  projecting  threads  or  spicules. 
Many  gas-bubbles  are  formed,  n»t\  the  medium  is  often  split  up  intu 
several  fragments  by  the  gas-formation,  liouillon  is  simply  clouded. 
Of  course,  all  these  cultures  niu.tl  be  gniwn  in  an  atmosphere  of 
hydrogen  or  in  the  Buchner  anaerobic  jars  in  order  to  obtain  the 
foregoing  results. 

Fermentation  Formula. — Glucose,  lactose,  and  saccharose 
bouillon  are  all  fermented  by  B.icillus  acrogenes  capsulatus, 
Mannitc  is  not  fermented.  Glucose  and  lactose  form  about  40  per 
cent,  of  gas,  and  saccharose  about  30  per  cent.,  consisting 
part  of  CO,  to  two  parts  of  H,  with  a  slight  amount  of 
Nu  foul  odor  occurs. 
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Pathogenesis. — The  organism,  according  to  Welch,  **  is  quite 
virulent  for  guinea-pigs,  pigeons,  anU  sparrows,  C3u»ing  necrosis  o( 
tissues,  bloody  edema,  and  rapid  development  of  gas.  Rabbits  arc 
less  susceptible,  but  m.ty  succumb  to  subcutaneous  inoculation. 
Lanier  produced  gaseous  phlegmons  around  the  broken  bones  of 
fabbits  by  intravenous  inoculations  of  pure  cultures  of  the  gas 
bacillus. 

Welch  first  became  acquainted  with  ihc  gas  bacillus  in  connection 
with  the  foamy  organs  ("  Schaumorganc  ■"),  and  the  presence  of  gas 
in  the  blood  in  autopsies  [xirformed  only  a  few  hours  atler  death 
without  evidence  of  ordinary  decomposition.  This  condition  usu- 
ally shows  numerous  gas-bubbles  in  the  blood  and  viscera,  espe- 
cially the  liver,  with  emphysema  of  the  tissues. 

Although  in  thU  condition  the  bacilli  usually  enter  the  circulation 
and  viscera  after  death,  yet  there  is  evidence  in  favor  of  the  view  that 
they  occasion.tlly  enter  these  tissues  during  life.  This  gas  bacillus 
is  also  the  cause  of  cmph>'si;matous  gangrene,  gaseous  abscesses  of 
the  subcutineous  tissue,  infections  of  the  urinary  tract,  fihropuru- 
lent  meningitis,  and  postmortem  cavities  in  the  brain.  It  has  also 
entered  the  body  from  tlic  gastro-intestinal  tract,  causing  scro- 
fibrinou.s  peritonitis  with  gas  abscesses  in  the  liver,  and  interstitial 
emphysema  of  the  walls  of  the  intestines  and  other  canals.  It  has 
likewise  been  found  in  connection  with  "  gas  sepsis  "  or  puerperal 
endometritis,  even  causing  physometra,  or  di.stcntion  of  the  uterine 
cavit}'  witli  gas,  and  emphysema  of  the  uterine  walls. 

The  gas  bacillus  i.s  the  most  widely  distributed  of  bacteria,  having 
been  found  in  human  and  animal  intestines  and  feces,  in  milk,  earth, 
and  other  sources.  It  is  a  very  widely  di>tributcd  bacterium,  and 
must  be  considered  as  an  important  pathogenic  intestinal  bacillus. 

Bacteria  which  Resemble  Bacillus  Aiirogenes  Capsulatus. 
— "  The  bacillus  of  malignant  edema  can  be  distinguished  from  the 
gas  bacillus  by  l^eing  thinner  and  by  growing  out  into  long  filaments. 
It  always  produces  spores,  does  not  stain  by  Gram's  method,  is 
I  motile,  liquefies  gelatin  more  rapi<lly,  produces  a  foul  odor,  gener- 
ates less  gas  in  lactose  bouillon,  clots,  and  then  peptonizes  Cfisein, 
generates  little  or  no  ga.*  in  rabbits,  and.  by  subcutaneous  inocula- 
tion in  susceptible  animals,  causes  spreading  bloody  edema  with 
little  or  no  develojMnent  of  gus-btibbles  "  (Welch,  /.  e,).    Tltc  bad)- 
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lus  of  •■  Raiisctibnind,"  which  bclonps  lo  the  simic  group,  is  not 
known  to  be  patliogcnic  for  man,  but  it  closely  rcscmblcA  the  gas 
bacillus. 

Since  the  first  description  by  Welch,  in  i89!-'92,  of  Bacillus 
acrogenea  capsulatus.  the  same  bacillus  has  been  repeatedly  encoun- 
tered by  oilier  investigators,  who,  in  ignorance  of  Welch's  work, 
have  assigned  to  it  diflerent  names,  and  thereby  created  much  con- 
fusion. E.  Frankel's  •■  liacillus  phlegmoncs  emphysematosar,"  first 
described  by  Frankcl  in  1893,  is  identical  with  Bacillus  .lerogenes 
capsulatus.  The  bacillus  described  by  VeiUon  and  Zuber  in  1898, 
and  subsequently  by  other  French  writers,  under  the  name  "  lladllus 
perfringeiis."  without  any  reference  to  the  American  work,  is  like- 
wise the  same  as  Bacillus  aerogencs  capsulatus.  The  same  is  true 
of  Undenthal's  "  Bacillus  cmphysematis  vagina;,"  reported  in  1897. 

Klein,  who  likewise  appears  ignorant  of  the  Americin  work  on 
Bacillus  aerogencs  capsulatus,  in  December,  1895,  reported  the 
isolation  from  the  stools  of  several  patients  with  diarrhea  in  Sl  Bar- 
tholomew's Hospital.  London,  of  an  organism  to  which  he  gave  the 
name  "  Itacillus  eiiteritidis  sporogcnes."  He  subsequently  found  the 
same  organisms  in  cases  of  diarrhea  in  children,  and  cultivated  it 
from  milk  and  from  dung.  In  pathogenic  effects  and  in  most  of  tlic 
morphological  and  cultural  properties  this  bacillus,  in  what  Klein 
calls  "typical"  cultures,  resembles  Bacillus  acrogenes  capsulatutt, 
but  it  differs  from  it  in  the  presence  of  motility.  As  regards  this 
point,  Klein  says  "the  motility  is  little  marked,  and  is  seen  only  in 
a  few  rods,  and  is  then  not  verj-  lively."  Under  certain  cultural 
conditions  the  bacillus  forms  spores  abundantly,  and  under  others 
not  at  all.  and  under  certain  conditions  it  peptonizes  milk,  which 
Welch's  bacillus  never  does.  In  view  of  the  identical  pathogenic 
effects,  the  similar  distribution,  and  the  similar  morphological  and 
cultural  characters,  it  is  probable  that  Klein  had  in  his  cultures  Bacil- 
lus aerogencs  capsulatus,  mingled  perhaps  with  some  contaminating 
motile  bacterium  and  a  jieptonixing  bacillus.  Klein's  various  publi- 
cations arc  in  the  "  Ccntralbl.  f  Baktcriol.,"  Bd.  xviii,  xxii,  and 
XXV,  and  in  the  "  I^cal  Government  Rc|W>rts."  London.  1895—1900. 

" Granuiobacillus  saccharobutyricus  immobilis  liqucfadens,"  de- 
scribed by  A.  Schattenfroh  and  R.  Grassberger  in  the  "Arch.  f. 
Hyg.,"  1900,  Bd.  XXXVII,  page  54.  as  occurring  in  milk,  water. 
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earth,  dung,  etc.,  corresponds  to  the  i^ss  bacillus  in  all  its  character- 
istics, including  lack  of  motility,  '['hey  conclude^'  that  it  h  » 
widely  distiibtitcd  saprophyte,  and  idcntiry  it  with  Fninkcl's  bacillus 
of  gas  ]>bIe}jmon.  which,  as  already  stated,  is  itself  identtc.1l  with  (he 
bacillus  previously  described  by  Welch.  Here,  again,  foreign 
authors  fail  to  acknowledge  Welch's  prioritj'.  being  apparently 
ignorant  of  his  work  and  that  of  other  American  investigators  on 
this  organism. 


THE  P.\THOGENIC  PROTOZOA  OF  THE  INTESTINES. 
Anieb*  were  first  found  in  the  .stools  of  cholera,  and  even  in 
nonnal  feces,  but  they  were  not  identified  with  any  special  disease 
until  I^dch  * '  described  iheni  in  connection  with  a  certain  form  of 
I  dyscntciy'  in  Russia  in  1875.     These  organisms  were  later  found  in 
1500  cases  by  Kartwlis,'*  and  the  cau.sc  of  the  di.sease,  as  well  as 
its  exact  clinical  and  pathological  lemons,  have  been  most  accur* 
^ately   descrilwd   by    Councilman    and    I-afleur,^*     This  form    of 
•■dyscnier)'  has  been  observed  in  America,  Italy,  Egypt,  and  Japan, 
and  is  occaMonall)-  accomjianied  by  abscesses  of  tlic  liver  and  lungs. 
.The  organisms  can  be  seen  in  specimens  taken  from  visceral  ab- 
scesses, as  well  as  from  the  undermined  ulcer  in  the  mucous  and 
submucous  coat  of  the  intestines  (sec  chapter  on  Dysentery). 

Biological  Properties. —  Ilio  pmtozoan  l>elongs  to  the  subdi- 
vision of  rhizopoda.  and  its  diameter  varies  from  10  to  50/1.  The 
ameba  at  rest  consists  of  a  granular  refractive  sphere,  but  when 
['motile,  it  .ihows  two  di.stinct  portions  or  soncs. 

The  central  portion  of  the  prolo|>la.«m  is  called  the  entoplasma. 
or  cndosarc,  and  it  is  coar.scly  granular  and  contains  numerous  vac- 
uoles and  foreign  bodies,  such  as  reil  blood -corpuscles,  fat  glob- 
ules, granules  of  pigment,  and  bacteria.  The  outer  zone  is  called 
the  ectoplasma.  or  ectosarc,  and  is  clear,  refractive,  homogeneous, 
and  free  from  granules  and  other  debris.  The  ameba  has  a  nucleus 
which  can  be  stained  after  the  death  of  the  organisms,  or  in  tissues 
by  means  of  eosin,  acid  fuchsin,  or  safranin,  and  often  a  nucleus 
can  be  seen  in  fresh  specimens. 

The  ArrKcha  coii  constantly  changes  its  shape,  and  throws  out 
finger-like    projections  of   protoplasm  called  pseudopodia.      This 
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causes  the  motility  of  the  oi^anism  and  its  charactoristic  power  of 
locomotion.  The  projcclion  of  the  pscudopodia  consists  at  first  in 
a  putting-oul  of  the  clear  ectoplasma,  but  the  granular  entoplasma 
soon  flows  in  and  fills  up  the  clear  space. 

A  satisfactory  demonstration  of  the  pure  cultivation  of  amoeba 
coli  has  never  been  made,  since  the  cultures  were  either  not  free 
from  bacleria  or  the  amcb.'e  cultivated  were  derived  from  the  normal 
intestine,  or  the  hay,  straiv,  fuscus,  manure,  or  other  material  used 
as  a  culture-media.  A  very  complete  discussion  of  the  cultivation 
of  amebx  of  various  types  will  be  found  in  the  fourth  section  of 
the  second  volume  of  the  1896  edition  of  Flilggc's  "  Die  Mikro- 
organismen."  and  C.  O.  Miller,  in  "  Contributions  to  the  Science 
of  Medicine  by  the  pupils  of  William  H.  Welch,"  1900.  page  51 1, 
gives  an  account  of  the  cultivation  of  ameba:. 

Lesions  Produced. — The  lesions  produced  by  Amteba  coli  are 
usually  found  in  the  large  intestine,  and  the  ulcers  arc  not  the 
superficial  flat  ulcers  of  ordinary  dysentery,  neither  is  a  fibrinous 
diffuse  inflammation  present. 

The  intestinal  ulcers  of  amebic  dysentery  are  cliaracteristic.  and 
are  described  by  Councilman  and  Lafleur  as  usually  causing  a  nodu* 
lar  projection  containing  small  cavities  filled  with  a  gclatinoid  pu.s. 
This  cavity  opens  upon  the  mucous  membrane  by  means  of  a  small 
orifice  or  sinuous  tract,  through  which  pus  can  be  squeezed. 
This  pus  almost  always  contains  amebx  in  varying  quantities. 
These  ulcers  are  usually  in  the  transverse  or  descending  colon, 
but  the  lesion  may  also  consist  in  an  ordinary  sloughing  ulcer,  or 
one  with  undermined  edge  or  smooth  edge  and  base. 

The  microscopic  changes  at  the  edges  of  the  ulcer  consist  in 
dilation  of  the  blood -vessels  and  degeneration  of  the  glandular 
cells,  together  with  infiltration  with  leukocytes.  No  fibrinous 
exudate  is  found  on  the  surface  in  these  cases.  The  submucous 
coat  around  the  ulcer  is  also  generally  infiltrated  with  newly  formed 
connective-tissue  cells,  and  the  central  purulent  cavity  contains  pus- 
cells,  granular  debris,  bacteria  of  various  kinds,  and  small  round 
lymphoid  cells  and  larger  connective-tissue  cells. 

In  the  most  usual  form  of  ulcer  the  most  characteristic  change  is 
the  folding  over  and  turning  in  of  the  mucous  membrane,  often 
almost  covering  the  ulcer,  and  allowing  only  a  small  opening  on  the 
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surface.  Numerous  nuclear  figures  arc  also  present,  showing 
active  proliferation  of  the  epithelial  cells.  It  will  thus  be  seen  that 
the  most  intense  changes  take  place  in  the  submucous  coat  (see 
illustration  of  histology  of  amebic  ulcer,  Cliap.  xx,  on  Dysentery). 

The  amcba:  arc  most  numerous  in  the  contents  of  the  abscesses, 
but  are  also  found  in  the  mucous  membrane,  the  muscular  coat,  and 
in  the  lymphatics  and  thrombosed  blood-vessels.  Coundlman  and 
L^eur  believe  that  the  primar)'  reaction  to  the  aineba  is  the  forma- 
tion of  granulation  tissue,  and  that  when  real  pus  forms,  it  is  secon- 
dary infection,  due  to  the  presence  of  pus-organisms. 

The  ab.scc*ise3  of  the  liver  and  lung,  which  almost  always 
accompany  this  disease,  arc  characterized  by  the  absence  of  true 
pus  consisting  of  leukocytes,  and  by  a  failure  in  the  production  of 
granulation  tissue.  The  ainebx  seem  to  exert  a  necrotic  and 
solvent  action  on  the  tissues,  cau.sing  remarkable  destruction  and 
breaking  down  of  cells  and  tissue,  with  the  formation  of  nuclear 
fragmentation  and  detritus.  This  causes  the  structureless,  granular, 
broken-up  material  so  characteristic  of  amebic  abscess  of  the  liver 
and  lung.     The  ameba:  are  always  present  in  these  situations. 

Reproduction  in  Animals. — A  number  of  experiments  in 
animals  have  shown  tlut  the  introduction  of  ameba^  into  the  intcs- 
tine.s  will  cause  conditions  more  or  less  resembling  amebic  dysen- 
tery. Loscb,  Kartulis.  and  others  have  produced  a  hemorrhagic 
inflammation  of  the  large  intestine  b>'  injecting  amebic  feces  into  the 
rectum  of  dogs.  Kruse  and  Pasquale"  injected  from  two  to  ten 
cubic  centimeters  of  amebic  feces  into  the  rectum  of  sixteen  cats,  and 
obtained  a  number  of  positive  results.  They  caused  ulceration  and 
hemorrhagic,  mucopurulent  exudation  of  the  large  intestines,  and 
tlic  animals  usually  died.  The  ameba:  were  constantly  recovered 
from  the  bloody  or  mucopurulent  discliarges.  In  three  instances 
they  produced  similar  results  by  using  the  pus  from  liver  abscesses, 
which  contained  only  ameba:,  and  which  v--a»  proved  free  from  bac- 
teria and  other  organisms  by  means  of  the  microscope  and  culturei. 
These  experiments  with  the  pus  from  the  liver  were  free  from  any 
error  due  to  the  admixture  of  other  organisms,  and  show  lliat  (he 
Amceba  coli  will  produce  a  disease  in  animals  similar  to  that  of 
human  beings. 

Ameba;  arc  at  times  found  in  the  normal  stool,  and  even  in  itimpte 
13 
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inRammations  of  the  intestines,  but  these,  when  injected  into  ani- 
mals, give  negative  results.  Tlic>'  can  not  be  distinguished  from 
pathogenic  anieba;  in  any  other  way,  since  their  morphology  is 
similar,  and  the  pure  cultivation  of  amcbce  is  as  yet  unsatisfactory. 
These  harmless  amebie  arc  known  as  Amceba  coli  mitis  (harmlc^). 
The  Cercomonas  intesUnalis,  Paramecium  coli.  McgasComa  cnte- 
ricum,  Trichomon.is  intcstinalis,  togelhcr  with  other  rare  protozoa 
have  been  described  and  pictured  in  chapter  xx.\[it  on  Intestinal 
Parasites,  to  which  I  refer  for  a  more  detailed  account. 


THE  INFLUENCE  WHICH  BACTERIA  EXERT  ON  THE  PRO- 
CESSES OF  DIGESTION. 

The  chyme,  after  it  has  passed  from  the  stomach  into  the  duo- 
denum, is  attacked  by  the  secretion  from  the  pancreas.  Thisaccre- 
bon  contains  thrxre  ferments,  or  enz>'mes,  which  act  upon  all  the 
three  primary  foods  (sec  chapter  on  Pancrcitic  Digestion). 

The  amylopsin  acts  upon  the  starches,  converting  them  into 
maltose  and  dextrose,  though  absorption  may  take  place  at  any 
stage  of  amylolysis  after  amylodextrin  has  been  formed. 

Trypsin,  ihe  second  pancreatic  enzyme,  has  an  especial  effect  upon 
albuminous  and  albuminoid  bodies,  converting  them  finally  into  pep- 
tones after  tliey  have  undergone  a  series  of  preliminary  phases. 
But  proteolysis  is  not  arrested  at  the  stage  of  jjcptone,  which,  if 
(inabsorbed,  undergoes  further  a  breaking-down  into  leudn  and 
tj' rosin, 

Stcapsin  is  the  fat-splitting  ferment  which  changes  fats,  after  they 
have  taken  up  water,  into  glycerin  and  a  free  acid,  such  as  palmitic  or 
butyric  acid,  A  large  amount  of  fat  is  emulsified  by  the  pancreatic 
juice  and  the  bile,  and  is  thus  more  easily  absorbed. 

The  intestinal  secretion,  or  succus  entcricus,  h  an  alkaline  liquid 
which  has  a  fermentative  effect  upon  the  carbohydrates  in  the  intes- 
tines, aiding  the  pancreatic  si;cretion  in  converting  the  starches  into 
sugar.  Tliis  secretion  also  contains  an  inverting  enzyme,  which 
changes  saccharose  into  dextrose  and  levulosc.  and  maltose  into 
dextrose.  The  disaccharids,  such  as  cane-sugar  .ind  milk-sugar, 
both  constituents  of  daily  food,  and  maltose,  the  end-product  of  the 
digestion  of  search,  are  thus  turned  into  monosaccharids.      These 
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Lttttu  substanccH  are  rcidily  sntuble,  and  are  thus  eaidly  absorbed 
and  become  available  Tor  nutrition. 

The  secretion  of  the  targe  intestine  mainly  consists  of  mucus 
from  the  glands  of  Licbcrkuhn.  ;ind  when  the  contents  of  the  small 
intestine  pass  into  the  large  intestine,  the  process  of  absorption  antl 
bacterial  decomposition  are  the  principal  phenomena  of  importance. 

It  is  difficult  to  determine  with  exactness  whether  bacteria  play 
any  part  in  the  digeslion,  iuid  yet  certain  bacteria  are  found  at  times 
in  tJic  intestinal  contents  which  will  produce  effects  in  tlie  te,st-tubc 
similar  to  those  of  cerUkin  digestive  ferments, 

IJacillus  subtilis  has  often  been  found  in  the  intestine,  and  it  is 
known  that  this  oi^anism  will  quickly  liquefy  solid  gelatin  or 
Uood-serum  in  a  test-tube.  This  is  partially  due  to  the  fact  that  the 
albumin  of  the  gelatin  is  reduced  to  a  peptone  by  means  of  the 
ferment  produced  by  bacillus.  Dacilhis  liqucfacicns  ilei  and 
Bacillus  atrogenes  capsulatus  of  the  intestine  will  .il.to  [>e|)toni/e 
gelatin.  These  and  other  bacilli  may  thus  augment  the  effect  of 
pepsin  and  trji>sin  in  reducing  protcids  to  the  various  peptones  and 
their  derivatives,  such  as  Icucin  and  lyrosin. 

Streptococcus  coli  gradh's  and  Streptococcus  coli  breWs  also 
liquefy  gelatin,  and  these  have  both  been  found  in  the  intestinal 
contents.  All  these  organisms  may  be  of  some  service  in  reducing 
albumin  to  peptones,  but  they  also,  together  with  other  organisms, 
might  perfonn  a  more  important  service  to  the  economy. 

This  function  would  cimsirt  in  the  further  reduction,  by  decompo- 
sition, of  the  tyiosin  to  a  number  of  complex  substances  ending  in 
phenol,  while  many  other  substances,  .luch  as  indol,  skatol.  the 
ammonia  salts  of  valerianic  and  butyric  add,  and  such  gases  as  H, 
CO^  H^,  CH,.  and  N  -.i-ould  also  be  produced. 

Certain  special  bacteria  may  cause  the  decomposition  and  putre- 
&ction  of  albumin  in  the  intestine,  and  one  of  the  most  imjwrtant  is 
Bacillus  piitrilkus  coli  of  Bienstock.  which  seems  to  be  con.>itaiilly 
present.  This  quickly  attacks  a  .solution  of  albumin  in  the  test- 
tube,  and  forms  ammonia,  amido  (fatt>')  adds,  t>-rosin,  phenol,  indol. 
and  skatol.  These  processes  will  tike  place  even  when  oxygen  is 
excluded,  a  condition  present  in  the  intestines. 

These  bacteria  of  albuminous  decomposition  are  possibly  of  ser- 
vice in  rcdudng  the  excess  of  peptones  or  otlier  albuminous  deriva- 


196 


EXPERIMENTAL   INTESTISAL   -ASEPSIS. 


tivcs  to  simple  substances,  some  of  wliicli  are  not  absorbed,  but  are 
simply  cast  off  in  the  feces.  The  absorbent  apparatus  is  thus 
relieved  of  an  excess  of  absorbable  material  which  might  become 
burdensome. 

Only  a  portion  of  the  skatol  and  indol  is  cast  off  in  the  feces,  the 
rest  being  absorbed  into  the  blood,  and  eliminated  later  by  the  urine 
as  skatoxyl-siilphuric  acid  and  indican,  the  so-called  ethereal  sul- 
phates. The  exact  value  of  these  substances  to  the  body  is  not 
known  (see  chapter  on  Intestinal  Autoiiitoxication). 

As  it  is  impossible  to  render  the  intestinal  canal  aseptic  by  experi- 
mental means  (Hemmeter.  "Etudes  sur  I'Action  digestive  dc  Tln- 
tcslin,"  Thirteenth  International  Congress  of  Medicine,  Paris, 
August,  1900],  we  can  not  determine  to  what  extent  tlie  character 
of  animal  digestion  would  be  modified  if  carried  out  exclusively  by 
the  normal  proteolytic,  amylolylic.  and  adipolytic  fcrmenU  of  the 
intestinal  canal  (including  the  milk-curdling  ferments  in  the  gastric 
and  pancreatic  juices).  Nutlal!  and  Thicrfckler  (/.  c.)  have  shown, 
it  is  true,  that  guinea-pigs  can  thrive  on  a  perfectly  sterile  digestion, 
the  ingoing  food  and  the  outgoing  feces  remaining  sterile  in  their 
experiments.  But  the  diet  in  these  experiments  consists  of  milk 
exclusively,  and  what  the  digestive  results  would  be  with  a  more 
varied  diet — whether  the  digestive  secretions  could  successfully 
transform  a  mixture  of  proteids.  carbohydrates,  and  fats  in  the  total 
absence  of  bacteria — is  a  question  upon  which  the  work  of  Nuttall 
and  Thiericldcr  throws  no  light.  These  experiments  were  not  con- 
ducted sufficiently  long  to  prove  conclusively  that  the  animals  on 
which  they  were  carried  out  could  exist  indefinitely  with  an  absolutely 
sterile  intestinal  canal.  While  we  do  not  know  what  the  digestive 
secretions  accomplish  without  bacteria  except  from  experiments  in 
test-tubes, — and  even  in  these  there  is  no  reliable  evidence  that  bac- 
teria have  been  excluded. — we  have  at  least  one  observation  which 
demonstrates  the  digestive  action  of  the  intestinal  bacteria  in  the 
absence  of  protcol>lic,  amylolytic,  and  adipolytic  ferments. 

The  Influence  of  the  Intestinal  Bacteria  on  the  Digestion  of 
Protein  Substances  in  the  Absence  of  Digestive  Secretions. 
The  influence  of  bacteria  on  intestinal  proteolysis  has  been  inves- 
tigated by  Busch*'  at  the  surgical  clinic  of  the  University  of  Bonn. 
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The  person  upon  whom  the  investigation.*  were  matle  had  been 
guTcd  by  A  mad  .-steer  in  such  a  way  that  a  tistula  had  been  formed 
opening  into  the  upper  part  of  the  jejunum,  so  tliat  the  entire  ga»- 
trie  chyme,  together  with  the  bile,  pancreatic  juice,  and  (he  secre- 
tion of  Brunncr's  glands,  escaped  c.Mcriorly  and  none  of  thcie  sub- 
stances could  enter  the  lon-er  section  of  the  small  intestine. 
Although  large  quantities  of  food  substances  were  taken  by  the 
mouth,  thi*  jiatieni  seemod  doomed  to  dcatli  from  inanition,  because 
the  food  materials,  after  they  had  undergone  gastric  digestion  and 
become  nnixed  u-ith  the  p;uicreatic  juice  and  bile,  escaped  exteriorly 
before  any  further  digestion  or  absorption  could  tilcc  place.  Uusch 
then  resorted  to  feeding  the  patient  by  stulTing  liquid  and  semi- 
solid food  into  the  lower  section  of  the  opened  intestinal  canaL 
Curiouidy  enough,  he  succeeded  in  restoring  the  strength  and 
weight  of  the  patient,  and  in  maintaining  him  in  the  nitrogenous 
equilibrium.  This  ru|»d  recuperittion  by  nourishment  being  intro- 
duced into  the  lower  opening  of  the  fistula  proves  that  digestion  can 
be  carried  on  in  the  intestinal  canal  in  the  entire  absence  of  gastric 
or  pancreatic  juice,  bile,  or  the  secretion  of  Ilrunner's  glands.  The 
digestive  process  could  have  been  efTected  citlier  by  the  succu.*  enter- 
kus.  which,  according  to  Demant  ("  V'irchow's  Archiv,"  No,  75), 
possesses  no  proteolytic  prtiperties.  or  by  micn>organisms.  Busch 
seemed  inclined  to  attribute  to  tlie  succus  entericus  the  power  of 
dissolving  coagulated  egg-albumen,  but  in  none  of  his  experiments 
can  the  action  of  the  proteolytic  micro-organisms  be  eliminated. 
Concerning  the  action  of  the  succus  entericus  on  protein  subsL-uiccs, 
most  investigators  agree  that  it  is  without  influence  on  boiled  wliitc 
of  egg  and  meat;  hut  according  to  ThJry  ("  Wien,  SttKungsbcr.,"'" 
lid.  l),  it  has  the  power  of  dissoh-ing  fibrin.  It  can  not  transform 
albumoses  into  peirtone  (Wenz,  "  Zeitschr.  f.  Biol,."  Bd.  xxii).  The 
Uterature  given  in  this  latter  article,  and  also  that  in  Hammarstcn 
("Lehrbuchd.physiol.Chem.,"  1899,5.  285).  of  those  investigators 
who  attribute  a  protcol>'tic  action  to  the  succus  entericus  has  been 
gone  over  critically  by  Hemmcter.  But  in  none  of  them  can  the 
action  of  bacteria  be  eliminated.  This  is  particularly  true  of  the  ex- 
periments of  SchitifC'Centralbl.  f.  d.  nied.  Wisscnsch.,"  lii68.  S.  36;) 
arid  those  of  Cachet  and  Pachon("  Arch,  dc  physkd.."  Bd.  v.  S.  10). 
When  the  succus  entericus  was  collected  from  animals  and  sterilized 
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by  (titration  through  a  Pasteur  filter  and  saturated  with  cr^'stals  of 
thymol,  and  the  experiments  were  conducted  under  ajscptJc  precau- 
tions, tlie  succus  entericus  exhibited  no  proteolytic  action.  Hcnimc- 
tcr  is.  therefore,  disposed  to  attribute  any  proteolytic  action  recorded 
in  the  experiments  of  Busch  to  the  action  of  proteolytic  micro-organ- 
isms. Busch  inclosed  coagulated  cgg-albtimen  in  small  gauze  sacs, 
and  determined  both  the  wet  and  the  dry  weight  of  the  precipitated 
albumin  used  in  his  experiments,  .Attaching  a  string  to  the  sacs,  he 
permitted  them  to  descend  into  the  lower  opening  of  the  fistula. 
After  they  had  remained  in  the  intestine  for  about  five  hours  he 
withdrew  them  by  means  of  the  string,  and  determined  the  weight 
of  the  dried  residue  of  albumin  that  had  remained,  and  found  that 
a  loss  of  weight  had  taken  place  varying  from  5  to  3  j  per  cent  of 
the  introduced  substance,  Brucke  (/.  c)  also  favors  the  view  that 
this  proteolytic  digestion  is  due  to  the  intestinal  bacteria. 

The  sugars  in  the  intestines  might  also  beaded  upon  by  bacteria 
or  yeasts,  and  this  takes  place  principally  in  the  small  intestine 
The  products  of  this  fermentation  are  acetic  acid,  butj'ric  acid,  lactic 
add,  alcohol,  hydroi;cn,  ami  carbon  dioxid. 

Bacillus  coli  communis,  the  constant  and  characteri.<itic  intes- 
tinal bacterium,  will  ferment  glucose,  forming  hydrogen,  carbon 
dioxid,  and  ethyl  alcohol,  and  this  germ  also  ferments  lactose  and 
saccharose,  likewise  Bacillus  lactis  acrogenes.  The  colon  bacillus 
also  produces  acetic  and  lactic  add,  the  latter  from  lactose  as  well 
ai  dextrose. 

Bacillus  butyricus.  an  inhabitant  of  the  intestine,  ferments 
starch,  dextrin,  and  various  sugars,  forming  butyric  add,  carbon 
(iioxid.  and  hydrogen,  and  it  can  even  ferment  cellulose.  It  will 
thus  be  seen  how  the  sugars  could  in  part  be  reduced  to  a  simple 
substance,  such  as  alcohol,  or  transfonned  into  adds  and  gases, 
which  are  cast  off  in  the  feces. 

Not  much  is  known  of  the  effect  which  the  bacteria  of  the  intes- 
tines have  upon  tlie  fats,  but  Uiey  may  iiid  in  redudng  them  to 
glycerin  and  the  fatty  adds. 

From  what  has  gone  before  it  will  be  seen  that  while  some  of  the 
intestinal  bacteria  could  aid  in  the  digestion  of  peptones,  yet  their 
more  important  role  would  seem  to  be  of  a  different  nature.  It 
would  seem  probable  that  they  come  to  the  aid  of  the  chemical 
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lipcstivc  ferments  and  reduce  the  excess  of  ingested  food  to  simple 
coiii(>ound.'«,  whicl)  are  either  absorbed  into  tbe  blood  or  cast  off  as 
worthless  in  the  feces. 

Cu-tiiing  ;ind  IJvingood  *  have  recently  published  some  very 
interesting  observations  which  thcj'  have  made  upon  the  bacteria 
which  are  prcNcnl  in  the  vanoti.s  [xirtions  of  the  »ninll  intestine  of 
men  and  animals,  and  they  have  demonstrated  that  the  variety  and 
number  of  bacteria  in  the  variou.i  portions  of  the  cnnal  \'arj'  greatly. 
They  first  point  out  that  Nuttall  and  Thierfelder '»  h^ve  shown 
that  a  guinea-pig  which  wa.s  removed  by  cesarean  section,  kept  in 
a  sterile  chamber,  and  fed  on  sterile  food  was  kept  alive  for  eight 
days.  At  the  end  of  this  time  it  was  killed,  and  its  intestines  were 
found  to  be  free  from  bacteria.  Levin  '  ^  also  showed  lliat  in  the 
arctic  regions,  where  bacteria  arc  very  rare,  the  intestines  of  such 
animals  as  white  bears,  seals,  reindeer,  etc..  arc  almost  always 
sterile.  They  believe  that  the  variety  of  ort^anisnis  in  the  intestines 
is  greatly  inlluenceil  by  the  food,  and  that  tlie  colon  bacillus  and 
one  or  two  other  varieties  are  the  only  constant  inhabitants  of  the 
intestinal  canal.  Hie  other  varieties  are  inconstant  and  are  usually 
introduced  in  the  food,  and  during  early  life  it  would  even  seem  that 
a-ssimilation  of  food  can  take  place  without  the  presence  of  bacteria. 

It  is  certainly  true,  as  they  state,  that  tlie  organism.s  In  tlie  feces 
do  not  represent  the  bacteria]  flora  in  those  portions  of  the  intes- 
tines where  active  digestion  takes  place.  It  should  also  be  borne  in 
mind  that  many  of  the  bacteria  which  can  be  stained  in  co^-cr-slip 
preparations  aui  not  be  culti\'atcd. 

In  order  to  clear  up  these  doubtful  points.  Cushing  and  Livin- 
r^ood  made  a  study  of  the  bacteria  in  the  various  portion.^  of  the 
small  inte-stine  of  dogs,  and  they  found  tiiat  the  relative  number  of 
bacteria  at  different  situations  and  periods  of  digestion  and  rest 
^  remained  quite  consUnt.  In  one  dog,  after  a  twenty-four-hour  fast, 
they  found  the  stomach  sterile  by  culture  and  8  colonies  in  the 
duodenum.  The  jejunum,  50  cm.  beiow  the  stomach,  contained 
3  oolcMties;  100  cm.  below  it  gave  174;  and  157  em.  below  it  was 
sterile.  Tlie  ileum.  247  cm.  below  the  stomach,  contained  6j  col- 
onics ;  337  cm.  below  it  shovvcd  82;  colonies ;  and  10  cm,  above  tlie 
ileocecal  valve  it  conuined  5000  bacteria.  The  cecum  contained 
100,000  colonies,  and  the  rectum  showed  750  colonies. 
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upper  part  or  the  intestine  i 
bacteria  than  the  lower  portion  of  the  canal,  aiid  that  the  upper  por- 
tion can  be  made  almost  amicrobic  by  fasting,  thus  emptying  the 
testincs  of  tlie  products  of  digestion.  They  also  made  autopsies 
on  or  cultures  from  a  number  of  dofjs.  and  found  the  bacterial  flcwa 
to  be  very  limited.  They  concluded  that  the  intestinal  flora 
is  restricted  to  a  few  constant  forms,  and  this  work  would  seen) 
to  prohibit  the  acceptance  of  the  theory  that  the  intcitinal  bac- 
tcria  exert  any  essential  effect  on  digestion  and  nutrition,  as  most 
of  the  bacteria  which  have  been  described  by  other  authors  were 
not  found  as  constant  intestinal  dwellers.  After  all.  the  subject 
is  still  an  obscure  one,  and  until  media  are  devised  which  will 
cultivate  most  of  the  intestinal  species,  we  shall  slit!  remain  in  doubt 
as  to  just  what  rule  the  various  bacteria  play  in  the  processes  of 
digestion  and  assimilation.  Many  careful  experiments  must  also 
demonstrate  just  what  products  each  bacterium  causes,  both  in  the 
intestine  and  in  the  test-tube.  At  present  our  exact  knowledge  is 
scanty,  but  the  subject  offers  a  most  tempting  field  to  physiologists, 
chemists,  and  bacteriologists. 
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CHAPTER  VIII. 
METHODS  AND  TECHNICS  OF  DIAGNOSIS. 


METHODS  OF  EXAMINATION. 
Inspection. 

Important  information  can  be  gained  by  systematic  inspection  of 
tli«  abdomen,  whicli  should  proj^rly  be  made  first  witli  the  juticnt 
in  the  erect  and  then  in  the  horizontal  position,  and  with  good  day- 
lit;ht.  In  the  erect  poitition  one  can  observe  not  only  partial 
bulgings,  such  as  arc  caused  by  relaxation  of  the  abdominal  recti 
miiKcIe*),  and  those  caused  by  the  inflation  of  single  intestinal  loops, 
but  uniform  enlargement  of  the  abdomen  also  appears  more  promi- 
nently when  the  patient  is  seated  or  standing  than  when  he  is  lying 
on  his  back. 

The  enlargements,  which  oflcn  dl^iappcar  entirely  or  nearly  entirely 
in  the  recumbent  position,  and  also  during  sleej)  and  chloroform 
narcosis,  arc  those  occasionally  observed,  both  in  adults  and  in  chil- 
dren, as  a  result  of  lordosis  of  the  lumbar  segment  of  the  spine 
combined  with  insufficient  development  or  with  acquired  debility  of 
the  abdominal  recti  muscles  and  s;)a.im  of  the  diaphragm  ;  accord- 
ing to  'I'alma,  this  is  not  a  very  rare  occurrence  in  hysterical  persons. 

During  (he  examination  of  the  condition  of  tlic  abdominal  skin, 
attention  must  be  devoted  to  the  occurrence  of  whitish  stria:  and  of 
visible  abdominal  veins  (the  superior  and  the  inferior  epigastric 
veins),  which  are  seen  through  the  skin  and  arc  of  a  blue  color, 
particularly  when  they  arc  much  distended.  1'hc  stria:;  resemble  scars, 
being  shorter  or  longer  streaks,  usually  parallel,  which  are  caused 
by  breaks  in  tlic  continuity'  of  the  subcutaneous  cellular  tissue  and 
the  cutis,  with  conseijucnt  slight  formation  of  cicatricial  tissue.  The 
more  recent  strix  have  a  reddish  appearance,  but  the  older  ones  are 
snow  white,  or  may  be  slate  color,  as  a  result  of  the  depostiiig  of 
pigment.  Thc>'  arc  the  results  of  a  great  distention  of  the  abdominal 
walls,  stKh  as  occurs,  for  intitance,  in  frequent  pregnancies,  or  as  a 
sequence  to  great  increases  of  the  intra-abdominal  prcsaurc.  in  ascites, 
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ill  quickly  growing  tumors  of  the  abdominal  organs,  and  also  as  a 
result  of  a  great  increase  in  the  fat  of  the  subcutaneous  cellular 
tissue  of  the  abdomen.  The  stria:  are,  therefore,  an  evidence  of  over- 
stretching of  the  abdomin.il  inlcgument.  and  persist  after  the  causes 
of  the  overdistention  have  been  removed — for  instance,  after  delivery, 
the  extirpation  of  abdominal  tumors,  or  the  withdrawal  of  an 
ascitic  accumulation. 

Very  much  distended  abdominal  veins  are  observed  only  when 
the  flow  of  the  venous  blood  out  of  the  lower  extremities  is  rendered 
more  difficult  by  an  increase  of  the  intra-iibdomin.iI  pressure  (ascites, 
quickly  increasing  tumors  of  the  abdominal  organs),  by  thrombosis 
or  by  compression  of  an  iliac  vein  or  inferior  vena  cava,  or  when 
advanced  obstruction  ha^  occurred  in  the  portal  v-enous  system — 
cirrhosis  and  other  diseases  of  the  liver,  pylcthrombosis.  compression 
of  the  portal  vein.  When  the  obstruction  is  caused  by  thrombosis, 
the  abdominal  vcin.s  and  the  anastomosing  thoracic  veins  are  much 
distended,  because  a  portion  of  the  blood  which  otherwise  flows 
through  the  inferior  vena  cava  now  takes  its  way  through  the 
epigastric  veins,  and  through  these  into  the  superior  vena  civa.  and 
thus  reaches  the  right  heart  in  a  round-about  way.  In  tlie  case  of 
advanced  obstruction  of  the  portal  system,  a  corona  of  varicose  dis- 
tended veins  is  formed,  with  its  base  directed  toward  the  navel,  which 
is  designated  the  "  caput  medusa; "  (an  extensive  dilation  of  the 
superfici;il  veins  of  the  abdomen  about  the  umbilicus,  seen  in  cases  of 
portal  obstruction),  or  "  cirsomphalos  "  (a  varicose  condition  of  the 
navel),  .According  to  Kokitansky,  tlie  origin  of  this  condition  is 
traced  to  the  union  of  the  portal  vein  region  with  the  veins  of  the 
abdominal  walls  by  means  of  the  umbilical  vein,  which  has  again 
become  penncable;  or  by  means  of  the  newly  formed  accessory 
portal  vein  branches. 


Changes  in  the  Form  of  the  Abdomen. 

In  athletes,  soldiers,  etc,  the  abdomen  is  often  seen  slightly 
retracted,  but  under  normal  conditions  (the  time  of  pregnancj'  being, 
of  cnur.se.  excluded)  the  abdomen  is  in  the  same  plane  as  the  thorax, 
and  does  not  project  beyond  it.  In  small,  healthy  children  this  docs 
occur,  however,  because  of  the  comparatively  small  development  of 
the  thorax.     In  scrofulous  and  rachitic  children  the  large  abdomen 
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oAen  appeals  in  extreme  contrast  to  the  size  </  the  thorax.  In 
advanced  old  age,  however,  the  abdomen  is  occasionally  found 
Rtiacted  and  «>ncave,  like  a  trough,  as  a  result  of  emaciation  and 
of  senile  atrophy  (^  the  abdominal  organs,  so  that  the  ribs  and  the 
crest  of  the  ilium  project  beyond  it  The  same  thing  is  observed 
after  prolonged  and  continued  inanition.  After  the  taking  up  of 
large  amounts  of  liquid  and  solid  foods,  the  volume  of  the  abdomen 
incnascs ;  after  thorough  e\'acuations  and  the  passage  of  flatus,  it 
decreases. 

Atmannal  Enlaiieement  of  the  Abdomen. — ^This  may  occur 
(a)  unifonnly  or  (6)  in  circumscribed  areas. 

Untfonn  Enlargement  of  the  Abdomen. — The  abdomen  may 
be  enlarged  unifonnly  when  large  amounts  of  fat  are  collected  in  the 
abdominal  walls  and  around  the  abdominal  organs.  Inspection  altXK 
will  not  enable  us  to  decide  whether  meteorism,  ascites,  or  great 
massing  of  &t  is  the  cause  of  the  abdominal  enlai^ement :  palpation. 
percussion,  and  e\-en  exploratory'  puncture  are  olten  necessary-  for 
this  purpose.  If  the  large  abdomen  is  in  striking  contrast  to  the 
emaciated  upper  part  of  the  bod}'  and  to  the  thin  extremities,  we 
may  exclude  the  great  ma.'^^ng  of  fat  in  the  abdominal  n'alls  as  the 
cause  of  the  enlargement,  because  the  signs  of  obesit}'  at  the  other 
parts  of  the  body  should  be  present  a>  wtll.  L'niform  enlargement 
is  most  frcquer.:ly  ob^ier.ed  whc".  air  or  gases  are  collected  in  the 
intestines  rrietr-.n-rn  ;  Ic—  :rv:'Jt"i!v  :i  is  nL'ticcd  when  air  or  jjas 
escapes  out  o:  in-:  <  r.-.szr.  t  in:e-tir.e  i"to  the  peritonea!  ca\it>' 
in  pcrorat -o,  a-d  jr.  Tr.-iiirjr.-r.'.  :■•'  ihe  peril  ".turA.  In  the  case  of 
intestJTial  Tnrt^oriT::;.  th-j  abi  ■mt.-r;  a?  a  ■Ah-'le  is  unif..Tmly  di-terided 
and  the  at>d-..'::-,ir.a;  wa!l  vcrj-  n;::ch  --ir-elched  at  all  points  i:'  a  large 
n-jmber  of  the  ir-lf-rxi::^'.  '.o-rj<  are  eNCcsiive'y  di-iended  by  ga.«es. 
The  cause;  '.:'  irif^tir.a:  rr.etc^ri^r::  are  t-jnis- rated  in  a  special 
chapter.  In  rr.'.-z  ca--..-^  an  at  .ny  ..:'  the  ir:tt--ti"a!  muscles  is  at  the 
ba«  ■■/  the  tro-b'e — -.i-zh  a-  '..^cn  'Mcurs  ir^  tT.-phoid  i'ci-er,  perito- 
nitis, anc  ad.a',;-:'i  :-raT.rr,ati  r.  ■•:'  the  i:te brines,  "jther  causes 
which  may  bt  r.-.-r.i;  r.-d  a-v  -;ri:t-:re<  ■  ■:'  a  canrer'us.  syphilitic,  or 
tjbtrrc->>-^  -at.rt  :r.  :.-.■;  '.■-■  '.er  -ecti'-n  ■■''  the  inti-sdnt-?,  invaj^inati'-n 
and  axis  rrrtali  n.  :'.'pro-ia-:s.  fecal  accum-Iation  and  C'lproliths.  and 
tum-.r^  of  n«ghl>- ri-^  jrgans  Ahich  comprc*  the  intestines — ail  of 
which  lyjniiti'j'i  -at!!  h*e  described  in  separate  chapters.      Meteor- 
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ism  is  favored  by  lordosis  of  the  lumbar  segment  or  the  spine,  com- 
bined with  insufficient  development  or  acquired  weakening  of  the 
abdominal  recti  muscles  and  also  with  spasm  of  the  diaphr^m. 
Stricture  in  the  lower  part  of  the  intestines  is  said  to  cause  a  uniform 
enlargement  of  the  abdomen  only  when  it  has  reached  a  very 
advanced  stage.  Before  this  occurs,  only  a  very  small  part  of  the 
intestines — namely,  that  directly  above  the  stricture — is  distended 
by  the  solid  and  licjuid  ingesta  and  gases,  and  tJie  abdominal  wall  at 
that  point  is  partially  distended.  When  gas  passes  out  into  the  free 
peritoneal  cavity  as  a  result  of  perforation  of  the  stomach  or  intes- 
tines,  the  increase  in  tlie  volume  of  the  abdomen  is  at  first  quite  uni- 
form ;  but  after  an  abundant  transudation  of  liquid  into  the  perito- 
neum (a-scites),  the  enlargement  of  the  abdomen  is  not  uniform,  but 
varies  accordinij  to  the  position  of  the  body,  ao  long  as  the 
di.ttention  of  the  abdominal  walls  has  not  reached  its  high«<t  degree. 
Since  the  mobile  fluid  occupies  the  lowest  parts  of  the  abdomen  by 
reason  of  its  weight,  in  whatever  position  the  patient  may  be  the 
lowest  points  are  always  distended  the  most,  so  long  as  such  a 
protuberance  is  yet  possible.  Undulatory  wave  motions  which  are 
communicated  to  the  abdominal  walls  may  also  be  detected  on  palpa- 
tion. Different  signs  and  appearances  prevail  when  the  tension  of 
the  abdominal  walls  has  reached  its  highest  stage:  the  abdomen 
then  appears  distended  uniformly,  like  a  sphere,  and  no  change  in 
form  is  noticed  when  the  posture  is  ch.in<;ed. 

Irregular  Enlargement  of  the  Abdomen.  —  A  circumscribed 
distention  of  the  abdominal  wall  may  be  caused  by  a  larger  inflation 
of  the  colon  or  of  single  parts  of  the  same  by  typhhtic  abscesses, 
tubercular  glands  of  omentum  or  peritoneum,  by  large  malignant 
neoplasms,  and  by  fecal  tumors.  This  partial  enlargement  cm  be 
more  readily  noticed  in  emaciated  adult  patients  with  thin,  yielding 
abdominal  walls,  and  in  children.  We  are,  of  course,  not  justified, 
however,  in  excluding  these  diseased  conditions  if  such  a  distention 
of  the  abdominal  wall  can  not  be  demonstrated,  because  they  may 
be  overlooked  under  conditions  previously  mentioned,  and  the  enlarg- 
ing masses  may  be  concealed  under  the  ribs,  it  has  also  been  stated 
tliat  stricture  in  the  tower  part  of  the  intestines  occasionally  at  first 
causes  only  [>artial  distention  of  the  abdominal  wall.  In  the  case 
of  umbilical  hcmia.  a  more  or  less  extended  spherical  distention  of 
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the  abdnniina!  walls  in  the  mickllc  line  of  the  body  is  noticcil ;  in  the 
so-called  relaxation  of  the  recti  a  band-like  or  sausagc-forracd  partial 
enlai^ement  is  noticed  at  the  same  place.  If.  iw  a  result  of  long- 
continued  increase  in  the  intra-abdominal  pressure. — tumors,  ascites, 
pregnancies. — the  recti  muscles  have  sepamted,  the  cleft  between 
them  offers  a  place  of  less  resistance,  into  which  intestinal  loops  force 
lliemselvcs  transiently  on  a  sudden  change  from  the  recumbent  poai- 
tion  to  a  standing;  or  sittinj;  attitude  or  in  the  case  of  a  cough  or 
straining.  Hut  in  ascites  and  abdominal  tumors  intestinal  loops  may 
permanently  force  this  cleft  apart,  aiid  thus  exceedingly  distend  the 
abdominal  walls.  'Iliat  the  distention  is  practically  caused  by  parts 
of  the  intestines  is  proved  by  their  tympanitic  sound  and  the  frequent 
recurrence  of  quick  peristaltic  movements  at  the  place  in  question. 
This  evidence  is  of  imjw^rtance  in  the  diagnosis  of  large  medi:m  henii:i'. 
In  a  case  referred  to  me  by  Dr.  Charles  H,  Sadtler.  the  medium 
cleft  between  the  abdominal  rcrti  was  .■«i  wide  a.s  to  |K:rmit  tlie  entire 
stomach  to  slip  through  when  it  was  distended  by  air  or  CO,.  The 
womiiti  had  gone  through  sc\'eral  severe  and  protracted  labors. 
Her  .stomach  was  in  a  position  of  extreme  gastioptosis. 

Diminution  in  the  Size  of  the  Abdomen. — A  uniform  diminu- 
tion in  the  size  of  the  .^domcn,  in  which  the  same  appears  sunk  in, 
[ike  a  trough,  bounded  by  the  sharply  projecting  ribs  and  the  crest 
of  tltc  ilium,  is  observed  in  extreme  emaciation  resulting  from 
exhausting  sickness,  after  long-continued  inanition,  as  well  as  in  the 
case  of  stricture  of  the  p!iar>'nx,  esophagus,  and  the  cardia ;  in  the 
latter  case  it  is  observed  as  soon  as  no  more  food  arrives  in  ihc 
stomach  and  intestines.  The  abdomen  is  retracted  in  a  concave 
manner  when  e-xicnsive  henti;e.  including  a  large  section  of  the 
intestines,  have  occurred,  as  well  as  in  tetinic  contractions  of  the 
intestin.ll  muscle^  as  a  result  of  lead  colic  or  basilar  meningitis. 

Partial  depressions  of  the  abdominal  walls  arc  sometimes  noticed 
in  spastic  contractions  of  single  intestinal  loops.  In  advanced  stric- 
ture of  the  pylorus  and  of  the  duodenum  the  upper  part  of  the 
abdomen  is.  as  a  rule,  much  distended,  the  lower  part,  on  the  con- 
lrjir>',  being  drawn  in.  because  both  the  large  and  the  small  intestine 
contract  more  anil  more  when  the  ctiynie  im  longtrr  rciiches  them. 

Peristaltic  Movements  of  the  Intestines. — Under  normal 
conditions  the  pcH^iltic  movements  of  (he  stomach  and  intestines 
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are  not  visible  through  the  abdominal  walls,  if  they  are  visible,  we 
may  assume  an  abnormal  increase  in  the  peristalsis  of  these  organs. 
In  inlcHtinal  colic,  at  the  onset  of  lead  colic,  and  when  any  occlu.sion 
has  developed,  there  is  increased  peristalsis  of  the  intestines.  If 
occlu.iion  or  .itcnosis  ha.s  existed  for  a  long  time,  paralyitifl  of  tlie 
musculature  results,  and  all  visible  peristaltic  movements  cease. 
Peristaltic  unrest  of  the  stomach  may  extend  to  the  upper  part  of 
the  intestines. 


Electrodiaphany. — Transillumination  of  the  Intestine. 

Ill  1891  I  gave  a  demonstration  before  the  Clinical  Society  of 
Maryland,  showing  the  possibility  of  outlining  the  colon  by  the 
clcctrodiaphane  in  a  lumilar  manner  in  which  the  stomach  can  be 
outlined  by  this  method  (see  Electrodiaphany,  "  Diseases  of  the 
Stomach,"  second  edition,  by  the  author,  p.  104).  In  1S96  I 
described  a  method  by  which  the  duodenum  can  be  intubated  in  the 
human  being  ("Johns  Hopkins  Hospital  Bulletin,"  vol.  vii.  No. 
61,  p.  79,  1896) ;  this  method  and  that  of  Dr.  F.  Kuhn  and  F.  B. 
Turck  are  described  in  this  work  in  the  chapter  on  Duodenal  Iiitii- 
hation.  By  means  of  the  apparatus  there  described,  the  electrodia- 
phane  can  be  introduced  into  the  duodenum,  and  the  location  of  this 
portion  of  the  bowtl  can,  as  a  rule,  be  determined  in  favorable  cases, 
the  conditions  for  favorable  observations  of  this  character  being  in  a 
general  way  about  the  same  as  those  which  control  gastrodiaphany. 

For  introducing  the  electrodiaphane  into  the  duodenum  1  prefer 
the  Kuhn  metallic  spiral  sounds,  which  arc  very  clastic,  and  wit!)  a 
little  practice  can  be  introduced  into  the  duodenum  if  there  is  no 
pyloric  .stenosis  (Kranj;  Kuhn,  "  .Son diem n gen  am  Magen,  iy\o' 
rus.  u.  Dunndarni  dcs  Mcnsclien,"  "Arch,  f.  Verdauungs-Krank- 
hdlcn,"  Bd.  111,  S.  ig).  Dr.  Kuhn,  who  instructed  me  personally 
in  the  execution  of  this  method  during  a  visit  to  Baltimore  in  1897, 
employs  it  also  for  the  exploration  of  the  colon. 

InluiiiHoH  and  SonitMng  of  the  Rtctum.  Sigmoid,  and  Coloti, — 
Propcily  constructed  sounds  can  be  passed  through  the  entire  colon 
and  ijcyond  the  ileocecal  valve,  whereby  the  pcrmc;ibility  of  the 
large  intestine  can  be  established,  because  the  Turck  or  Kuhn  sounds 
can  not  kink  upon  themselves,  and  the  mere  ])ossibility  of  introducing 
them  for  a  certain  distance  means  that  the  passage  through  tlic  bowel 
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mu*t  be  unolistructed  for  thai  dislance.  Long  before  the  publication 
of  tbc  ni<:tliod  of  sounding  the  colon  by  closi;ly  wourul  mcullic  spiral 
sounds  sheathed  in  rubber  tubes,  similar  to  the  ordinary  tubes  for 
gastric  lavage,  I  employed  llic  I  jngdon  tube  for  this  purpose.  This 
tube  contains  no  mt-tallic  spiral,  but  is  simply  composed  of  rubber, 
but  having  such  thick  ualls  that  kinking  is  impossible  even  if  one 
makes  special  efforts  to  effect  this  by  forcible  means  outside  of  tlie 
boiJy,  At  the  same  time  the  1-ingdnn  tube  is  no  more  likely  to 
injure  the  colon  than  an  ordinary  lavage  tube  is  likely  lo  injure  the 
stomach.  The  Utngdon  tube  is  less  complicated  and  easier  to  dis- 
infect During  the  introduction  it  is  essential  that  lukewarm  water 
should  be  allowed  to  run  through  the  tube  into  the  colon,  which 
grvatly  aids  in  pushing  away  folds  uf  mucosa,  fecal  masses,  etc, 
that  \vould  otherwise  obstruct  the  onward  course  of  the  bowel  end 
of  the  lube.  The  knee-chest  p^rsition  is  preferable  at  the  beginning 
of  the  introduction,  but  when,  from  the  length  of  the  tube,  one  may 
about  judge  that  it  hat  reached  the  splenic  flexure,  the  patient  should 
be  made  to  rest  on  the  right  side — tliis  position  relieves  the  colon 
of  any  |K>ssible  pressure  from  the  hvcr.  The  onward  pushing  should 
be  done  cautiously  and  slowly  and  with  constant  slow  current  of 
water  running  through  ihc  tube.  In  very  sensitive  patients  it  is 
sometimes  necessary  to  anesthetize  the  sphincter  and  lower  rectum 
with  a  3  per  cent  solution  of  cocain,  but  I  have,  as  a  nile,  been 
able  to  get  along  without  this.  The  tubes  containmg  metallic  spirals 
possess  one  advantage  in  that  they  can  be  recognized  by  the  X-rays 
and  i]uoros<u^ipe,  and  thus  the  entire  location  of  tlie  colon  made  out 
by  the  eye. 

This  demonstration  requires  extensive  apparatus,  however,  and 
is  not  available  for  the  general  practitioner,  in  whose  hands  the 
Langdon  tube  will  be  more  practical  and  less  likely  to  injure  the 
mucos.-!.  When  it  becomes  r»ecessary  lo  use  the  electrodiaphane 
in  the  colon,  the  same  instrument  can  be  employed  as  Ls  rect>m- 
mendcd  for  illuminating  the  stomach,  but  it  must  be  much  longer, 
corresponding  to  the  length  of  the  colon.  Her>'i«g  and  Reichmann 
("Thcrapeut  Monatsh.."  March,  1892)  published  the  first  invcsti- 
gati<ins  for  determining  the  limits  of  the  colon  by  means  of  diaph;m- 
oscopy.  1  have  followed  their  advice  in  introducing  about  1 500 
tc.  of  lukewarm  water  into  the  colon  before  the  lamp  i%  introduced. 
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The  illuminating  power  of  the  small  Edison  lamp  at  the  end  of  the 
diaphanc  is  tqual  lo  twcnly-five  volt  amperes,  or  eight  c^indle-puwers. 
While  this  method  is  useful  for  determining  the  topography  of  the 
duodenum  and  of  the  colon,  the  hopes  expressed  by  Herj-nu  and 
Rcichmann  that  it  might  give  information  concerning  the  location 
and  origin  of  doubtful  tumors  of  the  abdominal  organs  has  thus  far 
not  been  realized.  It  sometimes  becomes  necessary  to  distinguish 
between  the  tninsiUuminated  area  oi"  the  stomach  anil  that  of  the 
transverse  colon,  for  occasionally  the  transverse  colon  will  be  illu- 
minated if  it  i.t  distended  by  gases  and  not  by  fecal  matter  when  the 
diaphane  is  in  the  stomai:h.  and.  vice  versa,  tile  distended  stomach 
will  be  illuminated  at  times  wiien  the  light  ts  really  in  the  transverse 
colon.  In  order  to  separate  one  of  these  organs  from  the  other  m 
tti.iphany,  I  h.td  recour.se  to  a  method  by  which  the  organ  which  1 
wished  to  exclude  from  the  illumination  was  filled  by  a  liquid  suffi- 
ciently dark  and  opaque  to  cut  off  the  rays  from  the  lamp  after  its 
introduction.  For  this  purpose  I  used  a  soup  made  of  bouillon 
thickened  with  brown  flour  or  the  juice  of  huckleberries,  of  which 
«ufFicicnt  is  added  to  water  to  give  it  a  deep  color.  In  iiistimecs  in 
which  the  light  was  in  the  transverse  colon  and  the  stomach  pre- 
vented exact  loc.t!);nati<nn  of  the  lai^e  bowel  by  particip.iting  in  the 
reflection  of  the  tranHillviminated  area,  I  could  observe  a  distinct 
reduction  in  the  light  area  from  the  epigastrium  and  left  hypochon- 
di'ium  downward  toward  the  location  of  the  transverse  colon,  when 
the  patient  would  slowly  drink  one  pint  to  a  pint  and  a  half  of  this 
soup  or  the  same  quantity  of  huckleberry  lemonade.  In  other 
ca.scs  I  noticed  that  the  transilluminalcd  area  would  almost  entirely 
disappear  when  the  stomach  was  filled  in  this  m^mner.  although  the 
light  was  in  the  colon.  These  patients,  on  having  their  stomachs 
distended  later  on  with  CO,,  were  shown  to  have  gastropto.iis.  thdr 
'stomachs  intervening  between  the  lamp  in  the  colon  and  the  ob- 
server. In  case  the  light  is  introduced  into  the  stomach  and  we 
wish  to  exclude  tlie  colon  from  participating  in  the  reflection  of  the 
light,  the  obstructing  liquid  must  be  slowly  injected  into  the  colon, 
or  allowed  to  run  in,  .according  to  Hcgar's  method. 

In  cases  of  gastroptosis  it  is  at  times  of  utility  to  illuminate  the 
stomach  on  one  day,  and  thereafter  distend  it  by  air  or  CO^  map- 
ping out  its  poiution  on  the  abdomen,  and  on  the  following  day 
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illumtnate  the  colon,  distend  it  with  COj,  and  map  out  itt  position 
in  a  simiUr  manner.  Unless  the  patient  lias  become  quite  accus- 
tomed to  the  use  of  the  stornacli-tube,  colon  sounding,  and  irriga* 
tion,  it  is  not  advisable  to  determine  the  location  of  both  colon  and 
stomach  on  the  same  day  in  the  nietliod  described,  because  great 
nervous  tension,  irritability,  and  apprchcnsivcness  will  seriously  in- 
teifere  wttli  the  proper  execution  of  this  plan.  If  the  stomach  or 
the  colon  has  been  filled  with  a  darW  liquid  to  obstruct  the  litjht. 
either  of  these  stejw  will  prevent  the  further  transillumination  of  that 
particular  organ  on  that  day.  It  is  well  to  w^i.'^h  out  the  colon  or 
the  stomach  with  water  before  each  transillumination.  While  I  am 
skeptical  as  regards  the  value  of  the  method  for  the  diagnosis  of 
tumors,  i  have  had  suflicient  experience  with  it  to  recommend  it  as 
a  method  for  locating  the  colon,  and  at  the  same  time  proving  its 
penneabilit)',  for  the  diaphane  is  at  tlie  same  time  an  illuminator 
and  a  sound. 


The  Use  of  the   X-Rays,  or  Rontgen  Rays,  in  Diagnosis  of 

Intestinal  Disease. 

So  far  the  Ront'^en  nij-s  have  oRered  no  very  decided  aid  for  the 
diagnosis  of  intestinal  diseases.  The  reason  for  this  is  to  be  sought 
in  the  fact  that  the  X-rays  can  give  infonnation  only  concerning  con- 
ditions in  the  abdomen  which  will  obstruct  the  course  of  the  ra\-3 
and  produce  a  shadow  on  the  fluoroscope.  If.  therefore,  a  method 
can  be  demised  by  which  portions  of  the  human  intestines  can  be 
made  impenetrable  to  the  Rontgcn  ni>'s,  tlieir  normal  or  abnumiul 
location  ma)'  possibly  be  demonstrated  by  this  method.  In  ca.se 
of  the  human  stomach,  this  has  been  utilized  by  coating  the  inner 
gastric  walls  with  a  thin  layer  of  bi.<nivith  ."iubnitrate,  which  cuts  ofT 
the  X-rays.  For  this  purpose  tlic  intragastric  powder-blower  is  an 
available  instrument,  llie  course  and  location  of  the  human  colon 
can  be  demonstrated  in  the  same  manner,  for  it  is  possible  to  coat 
the  inner  ivall  of  the  colon  by  bismuth  subnitrate  through  a  long 
Kuhn  or  l^ngdon  tube  introduced  through  the  rectum.  Previous 
to  this  the  colon  must  be  washed  out  thoroughly.  The  normal 
feces  are  not  rccr^nixablc  !>>■  meims  of  the  fluoroscope,  but  if  they 
contain  any  metallic  salt,  such  as  bUmulh  subnttrateor  chlorid  of 
iron,  the>'  can  be  recognized.     I  have  convinced  myself  that  it  is 


possible  to  render  displacements  of  the  colon  visible  to  tlie  naltcd 
eye  by  the  X-rays,  in  the  method  described.  Metallic  sounds 
introduced  through  the  rectum  can  also  be  recognized  by  the  (luoro- 
scopc.  However,  as  these  abnormal  positions  can  be  equally  rec* 
ogiiizcd  by  other  less  complicated  and  less  exjjensive  methods.  1 
have  my  doubts  whether  the  Rontgen  rays  will  ever  become 
extensively  employed  as  a  diagnostic  method  outside  of  hospitals. 

Boas  and  Lcvy-Dom  ("  Deutsch.  mcd,  Wochenschr.,"  1898,  No. 
2)  have  proposed  a  method  of  recognising  strictures  of  the  gastro- 
intestinal canal  by  skiagraphy.  Capsules  coated  with  an  insoluble 
material  and  filled  with  bismuth  .'lubnitratc  cut  off  the  X-rays,  and 
their  location  can  be  recognized  in  the  intestines,  but  I  doubt  very 
much  whether  this  method  uill  exactly  locate  any  stenosis,  because 
the  uitestinc  is  not  a  simple  tube,  but  a  labyrinth  of  convolutions 
superimposed  upon  each  other,  so  that  even  if  the  bismuth  capsule 
could  be  recognized,  it  is  absolutely  impossible  to  state  whether  it 
is  in  the  stomach  or  intestines,  and  in  what  convolution  of  the  intes- 
tine it  is  located.  Metallic  bodies  like  a  Murphy  button  produce  a 
marked  shadow  on  the  fluoroscope.  Boas  (■'  Diagnostik  u.  Therap. 
der  Darm-Krankhdten."  S.  92)  states  that  he  has  assured  himself 
that  single  portions  of  the  colon — for  instance,  Uie  descending  colon 
and  the  haustra  coH — can  be  recogniied  by  this  method.  As  the 
kidneys  can  be  distinctly  recognized  on  the  fluoroscope,  a  differential 
diagnosis  between  tumors  of  the  kidneys  and  those  of  the  intestine, 
liver,  or  spleen  might,  in  favorable  cases,  be  made  possible  by  this 
method. 

Palpation  and  Percussion  of  the  Abdomen. 

The  success  of  palpation  depends  verj*  much  upon  the  tact  and 
skill  with  which  it  t*  carried  out.  There  are  few  clinical  diagnostic 
methods  that  permit  of  a  clearer  insight  into  the  experience  and 
resourcefulness  of  a  clinician  than  this  simple  procedure.  I'alpation 
should  be  carried  out  both  with  the  patient  in  the  dorsal  recumbent 
position,  and  with  knees  drawn  up,  and  also  the  erect  position.  If 
tlie  abdominal  walls  are  very  fat  or  the  muscles  tense,  the  patient  must 
be  directed  to  breathe  regularly  and  very  deeply.  Some  patients 
require  to  be  placed  in  a  hot  bath  and  to  be  [lalpated  in  it  in  order  to 
relax  the  abdominal  muscles.    There  arc  two  methods  of  palpating — 
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one  with  the  tips  of  the  fingers,  and  the  other  using  tJie  entire  palm  of 
the  liand.  It  is  well  to  begin  with  tlie  palm  of  the  liand  placed  flat 
over  Ihe  abdominal  surface  and  slightly  bent.  It  is  bad  practice  to 
place  the  hand  perpendicularly  and  dig  down  into  the  abdomen  with 
the  finger-tip.'^  1'he  [x'klpation  .should  be  carried  out  a.t  tenderly  and 
gently  as  possible.  Many  beginners  feci  nothing  because  they  press 
too  hard.  The  method  can  not  be  learned  by  describing  it :  it  can 
be  learned  only  at  the  bedside.  The  first  thing  to  find  out  by  pal- 
pation is  the  poiuiblc  cxi.itcncc  of  painful  arca.i,  and  whether  they 
arc  diffuse  or  circumscribed.  One  should  not  ask  the  patient 
whetlier  a  certain  pressure  gives  pain,  but  simply  observe  the  fea- 
tures while  tlic  process  of  palpation  is  being  carried  out.  Any  real 
painfulncss  will,  on  the  slightest  pressure,  cause  an  expression  of 
suffering  and  distortion  of  the  featurvs.  The  exact  location  of  the 
pain  must  be  noted. 

There  is  one  factor  which  may  lead  to  a  mistaken  diagnosis  in 
palpation,  and  that  is  the  confounding  of  the  pancreas  with  a 
tumor.  Normally  the  pancreas  can  not  be  felt  through  the  abdomi- 
nal walls;  but  if  these  are  relaxed  and  very  emaciated  and  tlic 
stomach  is  empty,  then  the  pancreas  can  be  felt  occasionally  in  the 
epigastric  region,  and  has  been  mistaken  for  a  tumor.  In  ga.strop- 
tosis,  or  downward  disjilacemenl  of  the  stomach,  the  pancreas 
becomes  more  exposed  above  the  lesser  curvature:  It  can  be  exsily 
determined  that  it  does  nut  belong  to  the  stomach  when  the  latter  is 
distended  by  gas^  Fecal  tumors  in  the  transverse  colon  may  simu- 
litc  tumors  of  the  stomach.  If  there  is  any  doubt,  a  laxative  or 
lai^e  enema  should  be  given  to  clear  out  the  colon. 

The  more  practised  and  .'*kilful  the  examining  hand  of  the  physi- 
cian, and  the  thirmer  and  more  yielding  the  abdominal  walls  arc, 
the  more  ea-iiiy  tlie  fingers  will  penetrate  tJie  abdomen  when 
palpating,  and  the  better  arc  the  results  of  this  procedure.  Palpa- 
tion of  the  abdomen  Ls  very  difficult,  however,  when  sensitive,  tick- 
lish patients  arbitrarily  contract  their  abdominal  muscles,  or  when 
tlic  abdomiiul  walls  are  .somewhat  di.*ten<led  as  a  result  of  ascites, 
meteorism,  and  larger  abdominal  tumors ;  it  is  absolutely  impossible 
in  the  case  of  advanceil  ctlema  of  the  abdominal  wails  and  with 
ascites.  If  a  relaxation  of  the  abdominal  muscles  in  ncr^-ous 
patients  can  not  be  brought  about  after  using  all  possible  artifices, 
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anesthesia  may  become  ncccssarj'-  If  the  tcnson  of  the  abdominal 
ivalls  is  caused  by  ascites  alone,  it  must  be  artificially  reduced.  Tlie 
conditions  for  a  successful  palpation  through  the  relaxed  abdominal 
walls  are  most  favorable  just  after  the  drawing  off  of  the  liquid, 
whereas  if  one  waits  until  the  next  day,  the  tension  may  again  have 
reached  an  advanced  stage  as  a  result  of  a  new  collection  of  ascitic 
fluid.  In  meteorism  it  is  advisable  to  empty,  if  possible,  the  intes- 
tines, b)'  means  of  clysters  and  aperients ;  but  even  when  mcteorism 
is  absent,  the  palpation  of  the  abdomen  is  best  made  after  an  abun- 
dant evacuation  or  on  an  empty  stomach,  in  the  morning. 

Method  of  Palpation. — Palpation,  to  he  most  instructive,  shou  Id 
be  carried  out  when  the  patient  is  lying  on  his  back,  with  his  head 
slightly  raised,  so  that  the  expression  of  his  countenance  may  be 
observed-  The  patient  .should  bend  the  knees  and  draw  ihcm 
up.  so  that  the  greatest  possible  relaxation  of  tlie  abdominal 
muscles  can  be  attained.  If  the  persons  are  ver>'  timid,  excitable, 
and  sensitive,  it  is  advi.sable  to  draw  their  attention  away  from  the 
examination  by  making  them  interested  in  some  topic  or  atlair 
totally  extraneous  to  the  examination  they  are  undergoing.  The 
mouth  should  always  be  kept  open,  in  order  to  prevent,  as  far  as 
possible,  all  arbitrary  contractions  of  the  abdominal  muscles. 
Since  deep  inhalation  is  followed  by  deep  exhalation,  during  which 
the  abdominal  muscles  arc  naturally  relaxed,  the  patient  should 
be  asked  to  breathe  deeply,  but  quietly.  The  investigation 
should  always  be  made  with  warmed  hands,  because  cold  may  easily 
cause  reflex  contractions  of  the  abdominal  mu.scles.  Among  the 
first  things  to  determine  by  means  of  palpation  is  the  condition  of 
the  abdominal  walls  and  of  the  contents  of  the  abdomen.  Kvcn  in 
superficial  palpation  one  can  usually  determine  whether  the  abdom- 
inal walls  are  very  adipose  or  not.  and  whether  they  are  infiltrated 
by  edema.  In  case  the  latter  condition  exists,  the  abdomin^d  walls 
have  a  doughy  consistency,  ami  when  the  fingers  are  pressed  into 
the  abdomen,  they  leave  an  impression  lasting  for  some  time.  The 
tension  of  the  abdominal  walls  must  also  be  noticed — whether  it 
has  increased  or  is  normal.  The  abdomen  of  healthy  people  shows, 
during  palpation,  a  uniform,  soft,  slightly  clastic  resistance,  while  in 
advanced  mcteorism  it  shows  a  resistance  like  an  air-cushion.  In 
the  case  of  emphysema  of  the  abdominal  walls,  which  occurs  vcrj- 
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rarely,  a  distinct  crackling  j-t  heard  under  [iressure.  1'he  next  duty 
will  be  to  examine  the  localities  where  hernia:  are  most  liable  to 
occur.  The  permeability  or  occlusion  of  the  hernial  orifices  should 
be  asoertained,  etc.;  if  a  hernia  exists,  it  should  be  determined  whether 
it  is  reducible  or  noL  In  order  to  reach  a  sure  result  concerning  the 
condition  of  the  or<;ans  dir^^-ctly  below  the  abdominal  walls  and  iilso 
of  the  deeper  abdominal  organs,  the  following  procedure  is  recom- 
mended: One  or  both  hands  are  laid  ujion  ihi;  abdomiital  xvatl. 
Then  one  tries  gradually  to  penetrate  downward,  with  a  rotatory 
motion  and  without  removing  the  flat  of  the  hantl  from  the  sbdomen, 
gradually  increasing  the  pressure.  The  examination  is  rendered 
difTicult  or  impossible  by  a  too  rapid  procedure,  becnu.te  the  patient, 
especially  if  his  abdominal  walls  arc  sensitive  to  pressure,  reacts 
against  it  by  energetically  contacting  his  abdominal  muscles,  so 
tKat  nothing  can  be  felt  through  them.  During  the  examination 
the  expressiiMi  of  the  patient's  face  should  always  be  watched,  so 
that  the  sensitiveness  to  pressure  located  at  the  several  places  in  the 
abdomen  may  l>e  recognised. 

Pain  spreading  over  the  entire  abdomen  and  much  increased, 
even  by  slight  pressure,  may  indicate  acute  enteritis,  ()t:ritoniti.s,  or 
colibs.  Pain  caused  by  pressure  in  the  right  hj-pochondrium  in 
the  region  of  the  cecum  is  suggestive  of  typhoid,  or,  in  rarer  ca.'<es, 
of  tuberculous  ulcers  ;  if,  at  the  B.imc  time,  a  strong  resistance  can 
be  made  out  in  tliis  neighborhood,  it  suggc^s  appendicitis,  t)'phli< 
tis,  or  perityphlitis.  Sensitiveness  to  pressure  at  other  places  of 
the  abdomen  also  occurs  in  the  case  of  malignant  tumors  of  the 
intestines,  as  well  as  in  axis  torsions  or  rotations,  invaginations,  and 
stenoses.  Peritonitlc  friction,  which  can  often  be  detected  in  peri- 
hepatitis and  perisplenitis,  is  but  rarely  obscr\-cd  in  pcrit>T>hlitic 
abscesses  and  intestinal  ulcers.  Penhep.itic  and  peri.splenic  friction 
sounds  are  produced  by  breathing,  but  respiration  causes  no  friction 
sounds  between  the  inte.siincs  and  abdominal  wall  in  case  of  a{>|>en- 
diciti-s.  perityphlitis,  and  intestinal  tumors.  These  sounds,  if  they 
can  be  heard  at  all,  are  caused  only  by  voluntary  motions  of  the 
patients  or  by  displacement  of  the  abdominal  walls  on  the  part  of 
the  examiner,  and  only  exceptionally  hy  intestinal  peristalsis. 

Edebohl's  method  of  palpating  the  appendix  is  given  in  the 
chapter  on  Appcnilicitis. 
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PALPATION   OF  TUMORS. 


The  sensation  cX  fiu<tualion  is  imparted  to  the  jjalpatiiig  li»niJs 
by  undulator>'  (wave-like)  motions  caused  in  any  liquid  tlial  may  be 
contained  in  the  abdomen  in  considerable  quantity.  The  motions 
are  started  by  short  tips  or  beats  on  tlte  external  abdominal  wall. 
It  is  obsciTcd  in  ascites,  large  abdominal  cysts,  and  at  times  in  con- 
nection with  periappendicial  abscesses. 

Malignant  tumors,  advanced  chronic  infiltration  of  the  nitcstinal 
walls,  coproliths.  ant!  cysts  of  the  omeiUum  require  much  patient 
palpating,  and  then  they  can  often  be  recognized  only  as  an  ill- 
defined  resistance  in  the  abdomen,  not  permiltinj;  of  exact  diagnosis 
by  paljjation  alone. 

Tumors  of  the  Intestines  (Carcinoma  and  Sarcoma). — The 
difTcrentiation  of  gastric  neoplasms  from  those  of  other  abdominal 
organs  has  been  detailed  in  the  author's  work  on  "  Diseases  of  the 
Stomach,"  second  edition,  page  556.  Malignant  neoplasms  arc  found 
much  more  frequently  in  the  large  than  in  the  small  intestine. 
Usually  Uiey  are  distingulshetl  by  great  hardness  and  by  uneven  or 
lumpy  surface.  They  are  usually  sensitive  to  pressure.  So  long 
as  they  have  not  grown  togctlier  with  other  p.irts,  they  show  some 
degree  of  mobility.  They  show  very  slight  respiratory  mobility. 
Their  detection  is  often  rendered  easier  by  tlie  fact  that  they  cause 
a  stenosis  of  the  intestines,  which  at  first  produces  a  dilation  of  the 
section  of  the  intestine  which  lies  above  the  stricture.  This  cnlai^c- 
ment  may  be  detected  by  palpation,  percussion,  and  often  even  by 
inspection.  When  the  stcncsis  is  absolute,  the  abdomen  is  uniformly 
distendcd  as  a  result  of  the  general  meteorism  (see  chapter  on 
Obstructions), 

Fecal  Tumors  (Coproliths). — ^These  have  already  beer)  consid- 
ered in  the  chapter  on  Constipation.  Their  recognition  and  difTcr- 
entiation from  malignant  tumors  are  easy  whenever  a  gradual 
change  in  position  downward  can  be  determined  in  the  tumor, 
when  they  are  not  painfully  sensitive  to  pressure,  when  they  may 
be  partly  divided  or  pressed  in  under  great  pressure,  and  also  when 
they  become  smaller  or  entirely  disappear  after  the  use  of  aperi- 
ents. Their  detection  and  differentiation  from  malignant  tumont  are 
rendered  very  ditTicult  if  they  are  of  considerable  sire  and  have 
acquired  great  hardness  from  exsiccation,  but  especially  when  they 
have  produced  secondary  inflammation  and  local  peritonitis,  whereby 
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they  become  sensitive  to  pressure.  In  such  cases  of  obstruction  by 
coprolillis  the  utilization  of  the  food  is  seriously  ttfTccIcd  by  accom- 
panying; digestive  disturbances.  Coproliths  have  been  described 
which  prettctited  a  tortuous  centi^  canal  throuj^h  their  mat^,  so  that, 
in  spite  of  purgative  drugs  and  of  repeated  evacuations,  no  sensible 
diminution  in  their  size  was  noticed.  In  other  caseit  the  fecal  masses 
had  collected  in  the  hauslra  or  in  a  diverticulum,  so  that  the  central 
p.is!t3ge  remained  open.  Such  types  are  very  difficult  to  di:igno.sc. 
The  fact  that  malignant  tumors  also  cause  large  massing  of  feces 
renders  the  differential  diagnosis  more  difHcuIt.  In  such  cases 
the  fccal  tumors  cati  be  detected  only  after  long  observation  ;  indeed, 
sometimes  not  until  after  death.  The  only  reliable  criterion  during  life 
is  the  influence  of  aperients  and  purgative  cnemata  ttpun  the  configu- 
ration of  the  tumor.  It  has  been  claimed  (Pick,  l-'leischcr)  that  s]>as- 
tically  contracted  intestinal  loops  and  adhesions  between  the  intes- 
tines and  abdominal  wall  can  be  detected  by  palp-ition.  Although 
1  have  observed  numerous  cases  where  cicatricial  strands  existed  as 
a  result  of  stenosis  of  the  intestine,  I  have  not  been  able  to  diagnose 
them  by  palpation,  as  a  rule,  even  though  the  abdominal  wall  was 
thin  and  relaxed.  The  cases  occurring  under  my  observation 
suffered  considerably  from  p^iin,  which,  though  not  present  at  all 
times,  was  readily  started  up  by  palpation. 

The  changes  in  form  of  tlie  abdomen  occurring  in  acute  idiopathic 
dilation  of  the  colon  arc  descril>ed  in  a  separate  chapter. 

Atony  of  the  colon  or  compression  or  stenosis  of  this  organ  is 
occasionally  accompanied  by  marked  distention,  particularly  if  the 
descending  portion  is  obstructed ;  in  those  cases  the  expansion  of 
the  transverse  .colon  can  often  be  recognized  by  inspection. 


Percussion. 

fcrcussion  with  the  finger  is,  as  a  rule,  preferable  to  the  pleximetcr 
finger  percussion  .and  to  pleximeter  h.immcr  percussion,  because  it 
allows  one  to  estimate  the  resistance  which  tlic  oi^jans  have  under 
the  percussing  finger.  Only  occasionally,  in  the  case  of  an  exces- 
sive accumulation  of  fat  in  the  abdominal  m^IIs,  will  the  jtleximctcr 
hammer  [lercussion  become  necessary.  When  percussion  of  the 
intestinal  loops  filled  witli  gases  is  executed,  a  t)-ni|)anitic  sound  is 
heard.     This  .lound  ls  much  deeper  over  the  large  than  over  the 
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small  intej*tine,  by  reason  of  its  greater  volume,  whereas  th 
filled  with  liquid  or  solid  matter  gives  rise  to  a  muffled  sound.  In 
the  case  of  intestinal  mctcorism  tlie  sound  is  much  deeper  than  the 
normal,  on  account  of  the  increase  in  volume  of  the  intestinal  loops, 
and  by  this  deep  note  an  advanced  distention  of  the  lai^c  intestine 
resDitiny  from  a  stricture  may  be  delected  by  means  of  percussion. 
If  the  inllation  of  the  intestines,  and  therefore  also  the  tension  of  the 
abdominal  walls,  is  very  great,  the  sound  is  of  a  dull,  tympanitic 
character,  or  even  muffled.  While  in  metconsm  of  the  intestines  the 
percussion  sound  varies  in  the  different  places  of  tlic  abdomen,  as 
can  easily  be  recognized,  in  peritoneal  metcorism  it  is  everywhere 
the  same,  and  the  hepatic  and  splenic  dullness  having  disappeared, 
as  a  rule,  neoplasms  of  the  intestines  or  fecal  tumors  that  have 
attamed  considerable  size  give  rise  to  a  dull  sound  on  percus- 
sion, and  the  same  also  applies  to  pcrityphlitic  and  appendicial 
abscesses.  It  is,  however,  advisable,  during  gentle  percussion  over 
them,  to  penetrate  further  with  the  finger  or  plcximcter  if  the  sound 
is  tympanitic,  because  loops  of  the  smaller  intestine  filled  with  gas 
often  lie  between  the  abdominal  wall  and  the  district  of  the  muffled 
sound,  and  must  first  be  pushed  out  of  the  way.  According  to  Leo 
(■'  Diagnostik  der  Krankh.  der  Bauchorgane,"  second  edition,  p. 
IOt>),  the  percussion  resonance  of  the  left  hypochondriuni  is  of  a 
duller  tympanitic  character  than  that  of  the  right  corresponding 
region,  which  he  attributes  to  the  presence  of  consistent  fecal  matter 
in  the  descending  colon  and  sigmoid, 


Mensuration. 

Since  the  circumference  of  the  abdomen  is  subject  to  very  great 
individual  variations  and  is  very  much  affectetl  by  the  amount  of 
food  taken  in  and  by  the  evacuations,  measurements  with  a  tape- 
measure  arc  of  use  only  in  determining  the  increajic  or  decrease  in 
individual  casfct  under  .*iniilar  conditions.  In  such  measurements  it  is 
a  matter  of  routine  to  take  the  distance  from  the  xiphoid  process  to 
the  navel,  from  the  navel  to  the  symphysis,  the  distance  between  the 
anterior  superior  spine  of  the  ilium  and  the  circumference  of  the 
abdomen  at  the  navel.  If  one  wishes  to  be  accurate  about  the  in- 
crease or  decrease  in  the  abdominal  circumference  in  the  case  of 
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ascttc!!,  it  is  advisable  to  mark  the  points  in  question  with  a  iKiicJI  of 
tndcltble  ink  (soluble  blue),  and  to  mt-asurc  with  a  steel  band. 

Auscultation. 

The  value  of  auscultation  as  a  diagnostic  method  in  inteMinal 
diseases  is  not  considerable,  I  have  already  referred  to  the  occur- 
rence of  perceptible  frictional  noises  which  may  be  heart)  with  the 
stethoscope.  A  bubbling  noise  may  often  be  heard  by  moderate 
pressure  on  the  abdomen  in  the  ileocecal  region.  In  former  limes 
these  noises  were  considered  pathognomonic  of  typhoid  fever. 
The>'  are.  however,  heard  also  in  other  diseases  of  the  intestines. 
In  the  case  of  exaggerated  peristalsis,  very  many  kinds  of  noises 
(borborygmi)  arc  hcanl  dtiring  digestion.  If  they  arise  in  the 
small  intestine,  their  resonance  is  higher  than  in  the  colon,  but 
the»c  soumls  are  of  no  value  whatever  in  diagnosis.  Localizeil  fric- 
tion sounds  synchronous  with  the  respiratory  movements  arc  occa- 
sionally audible  in  diaphragmatic  peritonitis. 

Exploratory  Puncture  of  the  Abdomen. 

This  is  rarely  used  except  for  ascertaining  the  nature  of  any  dis- 
ea.'iethat  h;is  invulved  the  [writoneiim.  Nothing  i.s  required  for  this 
purpose  except  a  rather  large  sterilized  hypodermic  syringe,  the 
needle  of  which  must  be  at  ie;isi  eight  centimeters  long.  The  skin 
through  which  each  puncture  is  made  must  be  thoroughly  sterilized 
Ijcfure  each  puncture.  The  intestines,  oiving  to  the  air  and  ga^  they 
contain,  occasionally  float  to  the  top  of  the  ascitic  Ruid.  and  lie  close 
under  the  abdominal  walls.  But  if  the  patient  be  placed  in  a  siting 
or  erect  attitude,  and  the  puncture  be  made  bdow  the  umbilicus, 
there  is  no  danger  of  injuring  the  bowel. 

By  this  method  Dock  and  Kicdcl  (cited  by  Dock.  "  Amer.  Jour, 
of  the  Med.  .Sci.,"  June.  1897.  p.  655)  discovered  carcinoma  (in 
Riedcl's  case  probablj'  a  mi.\ed  tumor — sarcoma  carcinomatodes)  of 
the  pleura  antl  peritoneum  respectively.  They  found  a  large  number 
of  asymmetrical  (pathological)  mitoses  and  cells  with  disrupted 
chromosomes  in  the  liquid  withdrawn  by  a.'tiur.ation.  Upon  lliis  evi- 
dence they  based  the  diagnosis.  When  no  liquid  effusion  is  contained 
in  the  peritoneum.  e.-<ploratory  puncture  is  connected  with  more  or 
kss  danger.owing  to  the  greater  possibility  of  injuring  the  intestines, 


332 


TECHSIC   OF    EJtri-OKATORV    PUNCTURE. 


because  an  effusion  can  be  made  to  separate  the  intestines  from  the 
abdominal  walls  hy  bringing  the  patient  into  proper  position. 

In  a  case  of  peritonitis  due  to  carcinoma  von  Lcyden  found  in  the 
ascitic  fluid  gained  by  puncture  a  peculiar  ameboid  rliizopod  u-hich 
Schaudin  designated  "  Leydcnia  gemmispara  "  (von  I.eyden  u,  Schau- 
din,  "Sitzungsbericht  d.  konigl.  prcuss.  Alcad.  d.Wisscnschaft,"  Berlin. 
Bd,  XXXIX.  1896).  The  same  protozoon  was  found  at  Nothnagel's 
clinic  and  aUo  by  I^uenstein  in  ascitic  fluid  of  peritoneal  carcinoma  : 
Dr.  Harvey  L.  Gaylord,  of  Buffalo,  has  described  a  very  similar 
organism  as  the  cause  of  carcinoma.  There  is,  however,  no  5.1115- 
factory  evidence  at  present  in  favor  of  the  view  that  this  charac- 
teristic ameboid  organism  stands  in  etiological  relation  to  the  coex- 
isting carcinomatous  disease  (Nothnagcl,  /.  e.,  p.  782;  also  Hugo 
Ribliert,  "  Lehrbuch  d.  aljg.  Pathol.,"  S.  614,  Leipzig,  1901). 

Direct  puncture  of  the  intestines  has  been  emphasised  as  a  reme- 
dial measure  for  the  relief  of  the  tremendous  meteorism  occasionally 
observed  in  cases  of  intestinal  occlusions  and  stenoses.  In  my  opinion 
the  method  is  not  free  from  danger,  and  should  be  used  only  after 
all  other  palliative  measures  have  been  exhausted  and  permission 
for  operation  has  been  refused.  Curschman,  who  has  warmly  advo- 
cated this  procedure,  claims  to  have  employed  it  frequently  and  to 
have  produced  a  direct  cure  in  three  cases  of  intestinal  axis  torsion 
or  volvulus  thereby  (Curschman,  "  Achsendrehung,"  "Deutsch. 
mod.  Wochcnschr.,"  1883,  No.  17,  also  tiii/.,  1887,  No.  21), 

I  will  refer  to  this  method  again  in  the  consideration  of  the  treat- 
ment of  intestinal  obstruction,  but  must  even  here  caution  against 
hs  employment  excepting  under  the  limitations  specified. 

The  Tcchnic  of  Exploratory  Puncture  of  the  Abdomen. — 
Although  the  most  frequent  indication  for  this  is  ascites,  I  have 
deemed  it  advisable  to  consider  tliis  method  here  because  it  is  avail- 
able for  the  diagnosis  of  diseases  of  the  peritoneum.  Before  the 
puncture  is  made  we  must  ascertain  that  there  is  di.stinct  dullness  on 
percussion  and  a  feeling  of  fluctuation  on  palpation  in  the  scmierect 
position  .it  the  place  .it  which  the  puncture  is  to  be  made.  I  advUe 
against  puncturing,  at  all,  tumors  in  the  following  organs :  Liver,  kid- 
ney, spleen,  bladder,  and  uterus.  The  spot  to  select  is  the  linca  alba, 
midway  between  the  umbilicus  and  the  symphysis,  because  the  dan- 
ger of  injuring  a  blood-vessel  is  least  at  this  spot     If  the  Unea  alba 
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for  any  rea-son  is  not  available,  the  next  safest  spot  is  midu-ny  brtwet-n 
tile  anterior  supciior  spine  of  tlie  ilium  and  the  na^'el.  Strict  asepsis 
is  necessaiy :  the  akin,  the  instrument,  and  the  hands  of  the  opcrator 
should  be  sterilized.  Fcnzoldt  advises  plunging  the  needle  or  trocar 
through  the  blunt  end  of  a  sterile  rubber  condom,  and,  after  it  has 
entered  the  abdomen,  to  tic  it  over  the  cannula.  As  the  guide  is 
withdrawn  the  condom  prevents  the  entrance  of  air  into  the  abdominal 
cavit>'.  and  can  also  be  utilized  to  conduct  the  outflou-ing  serum  into 
a  proper  vessel.  It  will  prove  expedient  to  consider  the  increase  in 
thickness  of  the  abdominal  wall,  which  is  sometimes  caused  by  the 
anasarca,  and  to  apply  tlK  tndex-finger  about  from  four  to  five 
cubic  centimeters  (about  i  ^4  to  2  inches)  from  tlie  point  of  the 
needle  or  trocar.  Tlie  puncture  must  \k  done  perpendicularly  to 
the  skin  ;  with  a  ver>*  slight  rotatorj-  motion,  a  sudden,  energetic  stab 
is  made,  so  calculated  that  it  is  immediately  arrested  on  penetration 
through  the  abdominal  wall.  When  it  is  done  for  the  relief  of 
-inctcorism,  a  hollow  needle  should  be  employed  tliat  is  closed  by  a 
stop-cock.  The  end  having  the  stop-cock  is  attached  to  a  rubber 
tube,  and  this  is  conducted  into  a  bottle  6lled  with  water,  wliich  is 
inverted  in  a  basin  also  filled  %vith  water,  .«o  that  the  escaping  gas 
,  can  be  caught  and  measured  in  the  inverted  bottle  after  the  punaure 
Phas  been  ni,-ule  and  the  stop-cock  o]»ened.  For  the  relief  of  meteor- 
ism  the  needle,  after  disinfection,  is  plunged  into  one  of  the  most 
expanded  intestinal  loops  in  Uie  manner  described.  Sometimes  the 
puncture  must  be  repeated  on  several  difltrent  loops,  and  at  other 
times,  although  the  abdomen  seems  immensely  distended,  puncture 
is  not  followed  by  the  desired  resulL  If  there  is  any  evidence  of 
:  intestinal  paralysis  or  gangrene,  the  procedure  must  not  be  under- 
'taken.  The  OLinncr  in  which  tlie  method  produces  its  eflect,  how- 
ever, is  analogous  to  the  manner  in  which  gastric  lavage  works  in 
these  ca«es.  The  evacuation  of  gas  brings  about  an  equalization  of 
the  tension  and  such  a  reduction  of  the  pressure  within  the  abdomen 
that  a  freer  mox'ability  of  the  intestine,  which  Is  held  tight  by  its  own 
tension,  becomes  possible.  By  tliis  its  liberation  from  incarceration 
is  &dlitated. 

The  dangers  attached  to  the  procedure  arise  from  the  changes 
which  the  Intestinal  wall  may  have  undergone  by  the  prolonged 
tension  prior  to  the  puncture.     An  intestinal  loop  thai  is  excessively 
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diiatetl  in  tliis  manner  may  readily  tear  if  its  wall  has  become  in  the 
lea^t  degree  g^ngieiious.  Under  no  circumsCanccs  should  one  hold 
(lie  needle  tightly  tn  the  fingers  after  llic  pnncture  is  made,  but  it 
should  be  allowed  freely  to  follow  the  moveniciiLt  which  the  intestine 
happens  to  execute.  If  the  musculature  of  the  intestinal  loop  that 
has  been  punctured  is  still  contractile,  the  small  o)>ciiing  will  promptly 
close;  but  if  tlic  loofi  is  paralytic,  closure  will  not  take  place,  and 
the  exit  of  gases  and  liquid  feces  into  the  peritoneum  may  occur. 
Unfavorable  cases  have  been  reported  by  HofTnjann,  Fraentzcl, 
Fiirbringer  ("  Cong.  f.  innere  Med.,"  i88g),  also  by  Korte  ("  Berlin. 
Klinik."  Xo.  36,  15).  The  dangers  of  puncturing  abdominal  cy.sts 
are  also  not  sulYicieiitiy  considered  in  ihe  text-books.  Tlicy  should 
be  especially  emphasized  in  the  case  of  pancreatic  cysts  (see 
Hemmeter  and  Adlcr.  "  A  Chemical.  Physiological,  and  Clinical 
Study  of  Pancreatic  Cyst  Fluid,"  "  New  York  Medical  Record." 
August  6.  189S). 

It  might  be  presumed  th.it  when  a  pancreatic  cyst  is  tapped  under 
strictly  antiseptic  precautions,  no  harm  could  ensue  even  if  some  of 
the  fluid  ewcapcd  into  the  peritoneum.  This  view  was  held  by  Scon, 
but  the  experiments  of  Hildebrand  and  Rosenbach-Jung  have  dem- 
onstrated that  esc.ijie  of  pancre.itic  fluid  into  the  peritoneal  cavity 
may  produce  fat  necrosis.  Rosenthal.  Cathcart.  and  Tremaiiie  have 
reported  cases  in  which  the  entrance  of  cystic  fluid  into  tlie  peri- 
toneal cavity  caused  collapse  and  compelled  a  speedy  laparotomy. 
Kuster  and  Koclier  reported  cases  in  which  the  symptoms  of  peri- 
tonitis were  produced,  and  in  Sotin's  case  death  was  attributed  to 
entrance  of  the  cyst  fluid  into  the  ijeritoiieal  cavity.  It  is  poa- 
sible  th.at  the  stomach  or  colon  may  be  pushed  between  ihe  pan- 
creatic cyst  and  the  abdominal  walls,  when  adhesions  exist  be- 
tween the  cyst  wall  and  the  stomach.  It  is  impossible  to  determine 
to  what  extent  the  stomach  may  be  in  cont.ict  with  the  anterior 
abdominal  wall,  even  when  it  is  artificially  distended.  It  is  mtcl- 
ligibtc  in  such  cases  how  the  trocar  may  be  jnishcd  through  the 
stomach  or  intestines  in  the  efforts  to  reach  the  cysL  In  Dixon's 
case  the  cyst  rcfjllcd  exceedingly  rapidly  after  it  had  been  evacu- 
ated by  puncture,  and  .'several  punctures  did  not  produce  a  cure, 
in  Steele's  case  (Hcnimctcr  and  Adler,  /.  <r.). 
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InSfttlOf)  of  the  Intestines,  for  Diagnostic  Purposes,  with 
Carbonic  Acid  Gas,  with  Air,  and  by  the  Injection  of 
Water  through  the  Anus. 

Artificial  Inflation  of  the  Intestines  by  Means  of  Air.— 
This  method  of  rendering  the  large  intestine  more  accessible  to 
ph)'sical  methods  of  diagnosis  b  attributed  to  von  Zicmssen. 
Originally  this  clinician  recominended  CO,  for  distention  of  the 
colon,  but  this  has  been  supplanted  by  distention  witli  atmospheric 
air.  In  order  to  inflate  the  intestine  with  air  it  sufHces  to  introduce 
an  elastic  intestinal  tube,  or,  still  better,  a  stitf-wallcd,  thick,  rubber 
tube,  35  far  as  possible  through  the  anus,  hHkt  the  intestine  has 
been  freed  as  much  as  possible  from  excrement  by  means  of  a  large 
irrigation  or  enema.  The  outer  end  of  the  probe  is  connected  with 
a  double  rubber  bulb  apparatus,  such  as  is  used  for  spraying,  or  with 
a  pressure  pump  containing  a  known  quantity  of  air,  which  is 
gradually  pumped  in  until  the  intestine  is  sufHdcntly  inflated.  If 
Rsiittancc  is  encountered  when  the  tube  is  introduced  in  tlie  rectum, 
it  is  advisable  to  pump  in  some  air  or  to  let  some  water  or  oil  flow 
in,  so  that  the  fold  of  the  mucous  menibmne  in  which  the  tulic  is 
caught  may  be  pushed  aside.  After  the  examination  has  been  ended 
and  the  rubber  bellows  or  pump  removed,  the  iur  ni;iy  be  almost 
entirely  removed  through  the  intestinal  tube.  Massage  of  the  lai^e 
intestine  xssists  in  evacuating  the  air.  If  one  desires  to  inflate  the 
intestine,  according  to  the  proposal  of  von  Zicmsscn,  by  means  of 
COy  an  aqueous  solution  of  tartaric  aciil  and  .'todium  bicarbonate 
must  gradually  be  introduced  separately  through  a  funnel.  In 
order  to  distend  the  colon  in  this  way  twenty  grams  of  sodium 
bicarbonate  and  eighteen  grams  of  tartaric  acid  are  necessary. 
Since  the  amount  of  gas  neces.«ary  for  the  inflation  of  the  intestines 
in  different  persons  varies  extremely,  it  requires  a  longer  or  shorter 
time  until  sufhctenl  CO,  has  developed  for  the  projier  distention  of 
the  colon.  The  slow  distention  by  CO,  in  some  cases,  or  the  col- 
lapse of  the  colon  after  it  has  once  been  distencjed  by  tliis  gas, 
necessitating  new  quantities  of  the  foregoing  solutions  for  its  gener- 
ation, has  been  explained  by  assuming  that  the  CO,  is  absort>cd 
more  rapidly  in  the  intestines  than  is  air.  It  is  not  very  prob- 
able that  such  large  quantities  of  gas  can  be  abwrbed  in  the 
vcr>'  brief  periods  in  which  the  colon  is  sometimes  observed  to  col- 
•  5 
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Ia)>sc,  It  in  more  than  Hkcly  that  the  gas  escapes  through  the  ileo- 
cecal valve  into  the  lower  portion  of  the  ileum.  Roscnbach  recom- 
mended a  procedure  by  letting  gaseous  CO,  flow  into  the  inte-tline 
from  an  iron  shell  filkd  with  liquid  CO^;  Illoway  and  Sctiacttcr 
employed  for  the  same  purpose  an  inverted  siphon  charged  with  a 
strongly  carbonated  liquid.  Fldscher  holds  that  the  employment 
of  CO,  has  this  further  disadvantage,  that  it  irritates  the  intestinal 
walls.  This  has  not  been  my  experience — I  rather  think  that 
the  means  and  methods  to  generate  the  COj.  but  not  the  gas 
itself,  may  irritate  the  intestine.  The  gas  from  a  siphon  holding 
from  I  J"i  to  3  liters  of  carbonated  vichy  or  seltzer  will  nc)t  be  sufficient 
to  di^tcnd  the  colon,  but  distention  by  air  is  simple  and  answers 
every  purpose.  The  conclusion  that  CO,  irritates  the  intestinal  vvalLs 
is  based  on  the  statement  made  by  von  Zicmsscn  and  Roscnbach 
that  the  CO,  never  penetrates  beyond  the  ileocecal  \'alve,  while  it  is 
observed  by  Mamsch  that  after  more  than  one  liter  of  air  has  been 
introduced  it  penetrates  also  the  small  intestine,  especially  tf  tlie 
introduction  was  slow  and  gradual.  In  my  opinion  the  observations 
of  these  clinicians  are  explainable  by  the  fact  th.it  the  evolution  of 
CO,  by  the  methods  employed  is  very  brisk  and  the  rapid  distention 
is  followed  by  reactive  colon  contractions,  whereas  the  inflation  by  air 
being  done  by  hand,  must  of  necessity  be  more  gradual  and  slow. 

The  inflation  of  the  large  intestine  serves,  in  the  first  place,  for 
the  detection  of  strictures  of  the  intostiitcs  and  their  location.  If 
tlie  pa.ssagc  of  the  entire  intestine  is  free ;  if  neither  organic  stric- 
tures nor  great  massings  of  feces  exist  at  any  pLice.  the  Urge  inte^* 
tine  is  uniformly  and  very  much  distended.  This  niay  be  deter- 
mined by  percussion,  and  aUo  by  inspection  and  ])alpation  if  the 
abdominal  walls  are  not  too  thick.  The  greatly  distended  large 
intestine  may  thus  easily  be  distinguished  from  the  small  intestine, 
which  lies  between  the  ascending,  transverse,  and  descending  colon, 
and  which  has  a  high  tymjianitic  sound.  In  cases  of  stricture  in 
the  lower  part  of  ihe  colon  little  air  can  be  introduced  :  the  lower 
the  stricture.,  the  smaller  the  amount  of  air  that  can  be  pumped 
in.  Those  p.irU  of  the  intestine  above  the  stricture  arc  not 
inflated.  If  the  large  intestine  be  strictured  in  its  upper  half,  it 
is  inflated  only  up  to  that  point.  Since  the  sound  over  the  intes- 
tine above  the  stricture  does  not  vary  at  all,  whereas  below  the 
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Stricture  it  becomes  louder  and  deeper  the  more  air  is  introduced, 
tlic  location  of  the  stricture  may  consequently  be  determined  with 
some  exactncut,  e:«pecially  if  those  parts  of  the  intestines  in  ques- 
tion arc  again  percussed  after  the  air  has  been  expelled  by  massage. 
Displacements  of  llie  intcslines,  and  especially  of  the  larye  intestine, 
may  be  recogni-tcd  much  more  readily  by  means  of  percussion,  pal- 
pation, and  ins{>ection  after  larger  quantities  of  air  have  been  forced 
in  than  before. 

The  various  positions  which  the  transverse  colon  assumes  in 
entcroptosis  can  not  be  demonstrated  in  a  more  practical  way. 
Nonnnlly  the  transver.te  colon  is  located  at  a  level  of  from  two  to 
(bur  centimeters  above  the  umbilicus  in  males,  along  a  line  drawn 
truuiversci)'  across  the  under  border  of  the  costal  arches.  In 
females  it  b  normally  a  little  lower — I  Rnd  it  most  frequently  on  a 
line  running  through  tlie  umbilicus.  Of  course,  the  transverse 
colon  is  quite  mo\'ablc  even  normally — I  have  obscrx'cd  a  difference 
of  from  three  to  five  centimeters  in  the  same  healthy  individual 
when  examined  on  different  daj's  and  before  and  after  Iie;ivy  meals. 
In  entcroptosis  the  transverse  colon  may  assume  various  shapes, 
according  to  the  degree  or  extent  of  the  depression.  If  the  middle 
of  the  transverse  colon  descends,  leaving  the  hepatic  and  splenic 
flexures  in  nonnat  position,  the  colon  as  a  whole  a.«sumes  an  M 
shape.  If  the  two  flexures  before  mentioned  descend  to  some  ex- 
tent together,  but  not  so  low  as  the  middle  part  of  the  transverse 
colon,  the  whole  laqje  intestine  assumes  the  shape  of  a  V.  There 
is  also  a  V-shapcd  traitsver.-ie  colon,  which  arises  from  a  sharp  angle 
in  the  descended  portion,  which,  as  I  have  occasionally  observed, 
may  touch  the  bladder  (sec  Chap,  xxx  on  Abnormalities  in  Form 
and  Pasition). 

The  diflcrcntial  diagnosis  of  intestinal  tumors  and  tumors  of  other 
oi^aiis  may  also  be  aided  by  this  inflation  method  in  many  cases. 
After  the  large  intestine  is  inflated,  tumors  of  tlic  deeper  lying  oi^ans 
or  parts  of  organs  (kidneys,  retroperitoneal  gland,  spinal  column) 
can  no  longer  be  felt,  because  they  arc  covered  by  the  inflated  intes- 
tinal Ioo]>s.  It  is  also  stated  by  Minkowski  that  abdomin.iI  tumors 
usually  move  back  in  the  direction  where  the  or^an  is  normally 
located  when  the  intestines  arc  inflated  with  air  or  filled  with  water. 
It  is  for  this  reason  that,  for  instance,  tumors  of  the  pylorus  evade 
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detection  by  iiie^iiK  of  [).i]patiori  when  tlie  inh-'iitiiie  is  distended, 
whereas  those  of  the  intestines  may  become  more  distinct,  espccially 
if  the  inteslinal  loop  upon  which  tliey  are  situated  is  prvssed  against 
the  abdominal  wall.  In  his  "Diagnosis  of  Abdominal  Tunioi-s" 
Osier  docs  not  mention  inllalion  of  llie  intestines  in  the  clinical 
histories  of  his  cases  of  intestinal  tumors,  attributing  importance, 
however,  to  the  p:ilp;ible  hardening  during  contraction  of  tlit-  hypcr- 
trophied  intestinal  wall  in  the  vicinity  of  the  growth,  and  the  bubbling 
of  gas  through  the  tumor,  which  may  be  heard  as  well  as  fell. 

Introduction  of  Water  by  the  Rectum. 

Method. — A  thick  rubber  (Langdon)  tube  is  introduced  as  far 
as  po.tsible  up  into  the  intestine  through  the  anus.  The  tube  is 
connected  with  an  irrigator  on  which  there  is  a  calibrated  indicator, 
80  that  the  amount  of  water  introduced  may  be  read  ofTat  all  limes. 
If  a  part  of  the  water  escapes  again  past  the  tube  during  the  inflow, 
it  is  advisable  to  make  tlie  closure  of  the  intestine  tighter,  either  by 
means  of  a  cotton  wad,  which  is  introduced  by  the  side  of  the  tube, 
or  by  digital  compression  of  the  sphincter  aiii.  Under  normal  condi- 
tions from  three  to  five  liters  of  lukewarm  water  can  pass  into  the 
intestine  with  a  certain  rapidity.  The  rapidity  is  increased  if  the 
patient  gets  on  his  knees  and  elbows,  because  in  this  case  the  pres- 
sure in  the  abdomen  becomes  negative.  If  a  stricture  in  the  lower 
part  of  the  intestines  exists,  but  very  little  water  passes  in;  if  it  is 
located  in  the  upper  half  of  the  large  intestine,  the  flow  of  the  water 
is  checked  after  the  introduction  of  one,  one  and  a  half,  or  t»-o  liters 
of  water.  This  method  may  also  be  used  for  the  detection  of  dis- 
locations of  the  intestines.  It  docs  not  yield  so  accurate  results  as 
the  inflation  of  the  intestines  by  means  of  air.  The  utilit>'  of  this 
method  isconsiderably  lessened  by  the  fact  that  in  m-ony  patients,  and 
esjiecially  in  those  whose  intestines  are  very  sensitive,  considerable 
abdominal  distress  arises  after  one  or  one  and  a  half  liters  of  water 
have  entered,  so  that  the  examination  must  be  discontinued. 
Distention  of  the  intestines  by  water  is  sometimes  unavoidable  if 
the  electrodiaphane  is  to  be  used  in  the  colon,  in  order  to  prevent  the 
Pldison  lamp  from  becoming  too  hot.  and  also  when  it  is  desired  to 
test  the  cipacity  and  tonicity  of  the  colon. 


CHAPTER  IX. 

DIAGNOSTIC  SIGNIFICANCE  OP  EXAMINATION  OF  FECES 

AND  URINE. 

BY  HARRY  ADLER.  A.  B..  M.  D.. 
AiaoctAiti  rRoriBOR  or  tuk  iti*txt*»  ap  thr  »mM«(«  aud  ci-ikicai.  ritnioi.oov. 

MHDICAI.  OKTAllTMKKT,  l^KIVnillTI  OK  MAKVLAKD. 

FECES. 
The  study  of  llic  feces  bears  Uic  same  relation  to  the  study  of 
intcstin.il  derangements  as  the  examin-itioi)  of  the  urine  does  to  the 
dia<;nosis  of  renai  diseases  or  the  examination  of  the  sputum  to  res- 
piratory atTections;  and  yet  this  study  has  always  been,  and  is  even 
now,  in  tliis  era  of  careful  investigation  of  diseased  conditions,  re- 
stricted to  a  companitivcly  few  physicians  who  make  the  intestinal 
diseases  their  special  study.  The  cause  is  patent,  and  lies  not  only 
in  the  unpleasantness  of  the  work  and  the  diflictilty  of  transporta- 
tion of  the  feces,  owing  to  thdr  odor,  but  also  to  the  lack  of  con- 
clusive clintail  data  gained  by  the  cxaniiitalton:  such  dat<i  as  are 
gained,  for  example,  by  the  simple  methods  of  urinary  analysis 
In  intestinal  diseases  it  is  ol\>.-n  only  by  S}'Steinalic  and  rejK-ated 
examinations  that  a  positive  conclusion  regarding  the  nature  of  the 
trouble  can  be  reached ;  and  it  is  only  by  such  examin;itions  that 
our  knowledge  can  be  enhanced.  Too  often  the  practitioner  limit<t 
himself  to  inquiring  into  the  condition  of  the  stools,  and  is  satisfied 
with  the  replies  of  the  patient  or  of  the  attendant  regarding  the  con- 
sistency of  the  stools  and  the  presence  of  mucus,  blood,  and  pus. 
Under  such  conditions  a  proper  understanding  of  the  case  is  usually 
impossible,  resting,  as  it  does,  upon  the  data  of  individuals  who  itavc 
not  had  the  training  necessary  to  give  a  satisfactory  report  In  the 
intestinal  dis«iscs  of  infants  careful  work  is  being  done;  and  tlie 
daily  examination  of  ihc  stools  is  m.idc  a  matter  of  routine  by  Uie 
careful  practitioner,  and  with  tltc  h.ippiest  results.  When  the  patient 
is  confined  to  liis  bed,  the  stools  should  be  saved  for  the  inspection  of 
the  physician.     After  careful  macroscopic  examination  such  portions 
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as  are  desirable  for  further  study  arc  to  be  removed  and  prcscr\'cd 
in  a  weU-stwppered  bottle.  In  ambulatory  cases  gl assist 0[)|)c red 
bottles  with  wide  mouths  or  the  ordinary  glass  salve-box  willi  a 
screw-lop  lid  may  be  provided  to  the  patients,  in  which  a  portion  of 
the  stool  can  be  carried  with  safely  and  without  inconvenience.  Tlic 
macroscopic  examination  alone  often  suffices  to  make  the  diagnosis. 
When  it  fails,  the  microscopic  examinatiotis  should  be  made  and. 
finally,  the  chemical  analysis. 

Boas    ("Deutscli.    med.    Wochcnschr., "    September  6,    190a) 
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describes  an  apiuratus  of  his  invention  called  a  stool-sieve,  by  means 
of  which  the  stool  is  thoroughly  and  conveniently  n^ashcd.  so  that 
undigested  remains  of  food,  bits  of  mucus,  concretions,  and  para- 
sites arc  readily  brought  to  view  and  isolated.  It  consists  of  two 
hollow  hemispheres  of  metal,  which  are  brought  together  in  the 
horizontal  plane.  The  upper  hcmi.spliere  is  provided  with  a  tube, 
which  is  connected  with  running  water.  The  water  Hows  through  a 
'enestrated  plate  in  fine  jets,  upon  a  concave  sieve  placed  in  the 
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lower  hcmi^^licrc.  This  sieve,  upon  which  the  feces  arc  placed, 
bus  cxtrcmci}'  fine  meshes,  so  tliai  the  wiilur  carries  off,  tiirough  an 
opening  in  the  lower  liembphcrc,  soluble  substances  only,  while 
insoluble  substances  arc  retaiiietl.  This  procedure  requires  only 
from  ten  to  twenty  niiiiuu-s,  after  which  the  residue  upon  the  sieve 
is  examined  macroscopically  and  intetcttini;  portions  arc  removed 
for  microscopic  study.  It  has  the  additional  advantage  that  the  odor 
of  the  stool  i»  in  great  part  renioveti.  so  that  the  examination  is 
less  objectionable.  By  this  means  the  smallest  gall  concretions  may 
be  found,  and  it  is  especially  useful  in  examining  the  stools  for  the 
bead  of  a  tapeworm  and  for  other  intestinal  parasites. 

General  Consideration. 

Amount. — The  amount  of  feces  passed  in  the  twenty-four  hours 
varies  with  tlie  quantity  and  nature  of  tlic  food  taken.  With  a  mixed 
diet  of  meat  and  vegetables  from  lOO  to  sjogm.  of  feces  are  passed 
daily,  the  average  amount  being  170  gm.  The  greater  tlic  amount 
of  vegetable  food,  the  greater  will  be  the  amount  of  feces,  owing  to 
the  lar^c  percentage  of  indigestible  (cellulose)  matter  contiined  in 
v<^etablc».  As  mudi  as  500  gm.  a  day  may  be  piis-ted  when  the 
diet  is  purel)'  vegetable.  The  evacuations  do  not.  however,  depend 
entirely  upon  the  food.  The  intestinal  walls  them.selve»  throw  off 
no  inconsiderable  material.  This  was  well  shown  by  the  studies  on 
Cetti,  the  profes.sional  starver.  During  his  fa.>tt  he  had  daily  evacua- 
tions averaging  twenty  grams  in  weight.  They  consisted  of  epithe- 
lial cells  from  the  mucous  membrane  of  the  intestines,  intestinal 
juices,  salts,  cholesterin,  bile  adds,  and  bacteria. 

Consistency  and  Form. — ^The  normid  feces  are  passed  formed 
into  a  cylindrical  mass  of  soft  consistency.  They  arc  molded  in  the 
colon,  and  often  show  slight  groov-cs.  wliicti  are  the  impress  of  the 
folds  of  the  targe  intestine.  The  longer  the  feces  remain  in  the 
colon,  the  more  water  is  absorbed  and  the  firmer  they  become. 
They  may  become  quite  hard  and  broken  into  small  round  masses 
called  scybala.  On  the  other  hand,  when  the  peristaltic  action  is 
unduly  rapid  and  the  feces  are  hurried  through  the  intestinal  tract, 
time  is  not  given  for  the  absoq>tion  of  water.  The  feces  are  then 
diflchai^cd  without  form,  and  have  a  pulpy  or  watery  consistency. 
Stools  of  soft,  pulpy  consistency,  although  occurring  but  once  daily, 
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unless  the  result  of  put^atives  or  diet  (large  amounts  of  fat  or  fruit), 
arc  always  of  pathological  significance  (Nothnagel).  The  »(ool  is 
iit  limes  p^issci)  in  ihc  form  of  slender  cylinders,  the  thickness  of  a 
finijer  or  less,  or  flattened  like  tape.  This  may  be  due  to  stricture 
of  the  rectum,  but  is  by  no  means  diagnostic,  as  it  may  occur  under 
normal  conditions  and  often  precedes  or  follows  a  diarrhea.  It  may 
occur  while  fasting,  and  has  been  observed  in  spastic  and  paralytic 
affections  of  the  colon. 

Color. — The  color  is  dark  brown,  due  to  the  presence  of  con- 
verted bile  pigment.  According  to  Vierordt,  the  color  is  due  mainly 
to  urobilin  (hydrnbillrubin),  of  which  about  0.36  gm.  is  passed  out 
in  the  twenty-four  hours.  Unchan((ed  bile,  such  as  will  give 
Gmelin's  test,  is  never  found  in  the  normal  feces;  its  presence  is 
always  of  pathological  significance.  Investigations  of  Frerichs  ,iikI 
Nothnagel,  made  on  the  contents  of  the  intestines  of  individuals 
who  have  died  with  no  structural  or  functional  trouble  of  the  diges- 
tive tract,  show  that  bile  pigment  is  but  very  seldom  found  even  in 
the  ascending  colon,  and  is  usually  present  not  lower  than  the  end 
of  the  ileum.  When  no  altered  bile  (hydrobilirubin)  is  present,  the 
stool  has  a  grayish  or  clay  color  (acholic  stool).  This  same  appear- 
ance, as  will  be  seen  later,  may  be  due  to  the  presence  of  a  large 
amount  of  fat.  The  presence  of  blood  causes  the  feces  to  become 
discolored,  varying  from  a  light  icd  to  a  tarr>-  black.  The  latter  is 
due  to  the  conversion  of  the  hemoglobin  into  hcmatin.  The  color 
is  influenced  by  t)ie  nature  of  the  food  taken:  it  is  dark  after  a 
meat  diet  and  lightest  after  a  milk  diet.  Various  t/m^s  influence  the 
color  of  the  stools:  iron  and  manganese  give  a  very  dark,  almost 
black,  color;  bismuth  gives  a  grayish  black.  These  discolorations 
were  formerly  thought  to  be  due  to  the  presence  of  the  sulphids  of 
the  metals  taken ;  but  Quincke  has  shown  that  it  is  the  oxids  of 
iron  and  bismuth  that  arc  formed.  His  investigiitions  have  been 
confirmed  by  Hoas.  Calomel  often  gives  a  greenish  tinge,  especially 
noticeable  in  the  stools  of  infants.  This  is  probably  due  to  a  part 
of  the  bile  pigment  not  undci^oing  the  usual  convcrdon  into 
tirobilin.  Rhulxtrb  and  senna  give  a  distinct  yellowish  tinge,  due 
to  the  presence  of  chrysophanic  acid.  .Santonin  also  discolors  the 
feces,  as  well  as  the  urine,  yellow.  This,  according  to  Hoppe-Seyler, 
however,  is  not  due  to  chrysophanic  acid,  but  to  a  substance  the 
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nutun:  of  wiiich  i«  not  known.     After  laking  melhylcne'blut;  ihc 
fcocs  take  on  a  bluish-grccn  color  on  standing  in  the  air. 

Odor. — The  odor  of  the  feces,  which  in  characteristic,  penetrating, 
and  persistent,  is  due  mainly  to  the  presence  of  skatol  (C,H,N),  and 
to  a  less  degree  lo  indol  (C,H,N).  Ilolii  comptiuuds  are  produced 
by  the  decomposition  of  proteids  by  bacteria.  Tlie  greater  pottion 
of  llie  indoi  i»  absorbed  by  tlic  intestines  and  l^pears  in  tlie  urine 
as  indican  (potassium  indoxyl  sulphate).  Two  gases,  sulphureted 
liydrogcn  and  marsli-gas,  arc  generated  in  the  colon  and  increase 
the  oflcnMvcncss  of  the  odor.  The  longer  the  fecal  matter  rcmain.1 
in  llie  intestines,  the  greater  the  opportunity  given  for  protcid 
decomposition,  and  hence  the  more  penetrating  the  odor.  When 
the  feces  are  hurried  through  the  intestines,  the  odor  is  less  and 
may  be  absent,  as  in  the  rice-water  stools  of  Asiatic  cholera.  In 
dysenterj',  a.<  Quincke  and  Roos  first  pointed  out  with  regard  to  the 
amebic  form,  the  stools  may  have  a  peculiar  glue-like  odor.  Fetid 
stools  occur  in  cases  of  ulcerating  carcinoma  of  tlie  colon  or  rccturtL 


Macroscopic  Examination. 

Pood  Particles. — Macroscopic  particles  of  undigested  food  are 
often  seen  in  ixrrfectly  minnal  conditions  of  tlie  digestive  tract. 
They  occur  when  the  food  has  been  improperly  prepared,  so  that 
it  resists  the  action  of  the  digestive  ferments.  Thus,  griuns  of 
com  which,  owing  to  their  cellulose  covering  not  being  broken,  arc 
unafTccted  ;  or  bits  of  smoked  meat*  the  prcpamlion  of  whidi  has 
(xren  such  as  to  render  them  incapable  of  digestion,  may  appear  in  the 
feces  and  are  easily  recognized  by  their  physical  properties.  When, 
however,  digestible  food  lh.it  has  been  propcrlj'  prepared  and  mas- 
ticated appears  in  macroscopic  particles,  particularly  if  it  k  proteid 
food,  as  musde-fil>ers  and  connective  tissue,  it  is  always  signilkant 
of  an  abnormal  condition  of  the  intestines.  As  will  be  seen,  the 
presence  of  even  microscopic  granules  of  starch  is  pathological.  It 
is  those  w1h>  have  studied  the  feces  who  are  best  Mc  to  a]>prect.ite 
tile  importance  of  the  proper  selection  and  preparation  of  food. 
While  some  individuals  arc  able  to  assimilate  the  most  indigeslilile 
food,  in  others  the)'  are  passed  out  practically  unchanged,  and  the 
greatest  care  ts  required  that  the  food  may  be  rendered  assimilable. 
Tlie  assimilative  powers  of  diiferent  individuals  varj-  so  greatly  that 
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it  is  difficult  to  define  accurately,  with  regard  to  the  presence  of  food 
in  the  stools,  what  is  of  pathological  significance  and  wiiat  is  not. 
There  can  be  no  doubt,  however,  that  the  presence  of  macroscopic 
bits  of  muscle  tissue  in  the  stool  after  a  diet  conUining  meat  which 
has  been  properly  prepared  is  pathoiogical.  Schmidt  ("  Dcutsch. 
med.  Wochenschr.,"  December,  1899,  S.  8ll)  gives  loo  gm.  of 
well-done  Hamburg  beefsteak,  and  draws  the  following  inference 
from  the  stools : 

1.  The  presence  of  connrclk't  tissue  in  the  stools  after  the  diet 
of  100  gm.  of  meat  is  an  indication  of  a  disturbance  in  function  of 
the  stomach,  without  |x:rmitting  any  conclusions  regarding  the 
nature  of  the  disturbance,  whether  it  be  subacidity,  anucidity,  or 
hypermotility, 

2.  If.  at  the  same  time,  museU-fibtrs  arc  present,  the  intestinal 
digestion  is  also  disturbed. 

3.  The  presence  of  muscle-fibers  without  connective  tissue  indi- 
cates a  serious  disturbance  of  the  inlestinal  digestion  without  per- 
mitting any  deductions,  whether  it  is  dependent  upon  a  disturbance 
of  secretion  or  absorption.  The  appearance  of  macroscopic  vegeta- 
ble remains  in  the  feces  is  of  no  pathological  significance. 

Mucus. — The  determination  of  the  presence  or  the  absence  of 
mucus  in  the  stools  is  of  the  greatest  value  in  the  diagnosis  of  intes- 
tinal diseases.  Its  presence  is  a  distinguishing  feature  of  catarrh  of 
the  intestines  as  opposed  to  ner\'ous  diarrhea.  It  is  secreted  as 
mucin,  and  its  presence  may  be  demonstrated  chemically  in  the 
normal  stool ;  but  macroscopic-ally  or  microscopically,  iU  presence 
is  always  a  sign  of  a  pathological  condition.  The  truth  of  Noth- 
nagel's  statement  that  it  is  an  indication  of  divergence  from  the 
normal  is  now  generally  recognized.  It  is  present,  however,  in  some 
comparatively  trivial  aftections ;  for  example,  it  may  occur  as  a 
thin  layer  over  the  feces  in  constipation,  owing  to  the  irritation  of 
the  hardened  feces  on  the  rectal  mucous  membrane.  Again,  it  is 
present  in  the  most  serious  pathological  conditions,  such  as  ulcer- 
ations.    The  mucus  occurs  in  several  difTcrent  forms: 

1.  As  a  covering  for  the  hardened  feces.  It  may  he  glassy  or 
cloudy,  but  is  always  grayish  or  white ;  a  brownish  yellow  color  is 
due  to  the  color  of  the  feces. 

2.  In  ma.sses  having  the  appearance  of  a  membrane,  occurring  tn 
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aitips  or  forming  a  more  or  less  perfect  mold  of  the  intestines.    This 
is  seen  in  mucous  colitis  (colitis  membriinacea). 

3.  Th«  mucus  may  be  passed  in  lai^e  quantity,  so  that  the  entire 
dejection  may  be  one  mass  of  glassy,  jelly-like  mucus,  with  but  little 
or  even  no  fecal  matter.     This  occurs  in  acute  dysentery. 

4.  As  small  particles,  glassy  in  appearance,  intimately  mixed  with 
the  feces.  If  the  stool  is  watery,  the  mucus  may  be  .wen  f1oatin|T 
around  or  sticking  to  the  sides  of  the  vessel.  If  the  stool  is  of  a 
pulpy  coii.tistency,  stirring  it  with  a  glass  rod  will  cause  the  mucus 
to  adhere  to  the  rod.  The  particles  may  be  so  small  as  not  to  be 
recognizable  macroscopically  and  to  require  the  use  of  the  micro- 
scope for  their  detection.  This  is  seen  in  catarrh  of  the  small  in- 
testine. 

5.  Nothnagcl  has  described  a  form  in  which  it  occurs  as  small, 
^-eilow  p.irticles,  var>'ing  from  a  size  barely  vi.sible  to  that  of  a  [lea, 
and  of  the  consistency  of  butter.  These  bits  of  yellow  mucus  may 
occur  very  sparsely  or  in  enormous  numbers,  so  that  the  stool 
appears  as  sown  with  them.  They  occur  very  rarely.  Boas  and 
Schmidt  have  never  seen  ihcm.  The  yellow  tinge  is  due  to  bile 
pigment  According  to  Nothtiagel.  their  presence  indicates  catarrh 
of  the  small  intestine. 

The  presence  of  mucus  in  any  of  the  forms  except  i  or  2  is  an 
indication  of  a  eat.irrh;il  condition  of  the  intestines.  Even  in  the 
second  form  it  is  at  times  an  expression  of  a  genuine  catarrhal  in- 
flammation (see  ch.ipier  on  Mucous  Colic  and  Colitis  Membran- 
acea).  But  the  converse  is  not  true :  the  absence  of  mucus  in  no 
way  precludes  the  exi^tcnce  of  a  catarrhal  condition.  In  atrophic 
conditions  and  in  catarrh  of  the  upper  part  of  the  small  intestine. 
Ibe  examination  for  mucus  may  be  constantly  negative. 

Blood. — Blood  found  in  the  stools  is  always  of  pathological 
significance,  whether  found  macroscopically.  microscopically,  or 
chemically.  It  may  be  present  unaltered,  and  is  then  easily  recog- 
nized, or  it  may  have  undergone  change,  so  that  its  recognition  is 
dependent  upon  microscopic  or  chemical  tests  (see  Chemical  Analy- 
sis of  the  Feces,  p.  241)-  Blood  arising  from  the  lowest  portion  of 
Ac  intestinal  tract  is  bright  red  when  passed;  when  it  arises  from 
the  small  intestine,  it  is  usually  decomposed  and  so  altered  as  to 
be  characterized  by  a  tarry  appearance.     Profuse  hemorrhages  from 
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the  small  intestine,  when  associated  with  increased  peristalsis,  have, 
however,  a  red  color.  The  source  of  the  bloud  is  a  jiroblern  that  is 
to  be  solved  only  by  the  history  of  the  case  and  the  examination 
of  the  patient.  The  possibihty  of  its  having  a  gastric  or  piihiionary 
origin  must  always  be  kept  in  mind.  Blood-stained  mucus  is 
characteristic  of  dysentery  and  of  ulcerations  of  the  intestines  due 
to  any  cause.  It  also  occurs  in  occlusion  and  tumor  of  tlic  intes- 
tines. Thf  presence  of  blood  in  the  stools  is  always  an  indicatioH  far 
rectal  examination. 

Pus. — When  present  in  large  amounts,  it  is  easily  recognized  by 
macroscopic  examination  ;  but  usually  the  microscope  is  necessary 
to  demonstrate  its  presence,  especially  when  it  arises  high  up  in  the 
bowel,  as  it  is  then  thoroughly  mixed  with  the  rest  of  the  stool. 
When  passed  pure,  it  comes  from  the  lowest  portion  of  the  bowel, 
due  usually  to  certain  types  of  ulcers  or  to  the  bursting  of  a  neigh- 
boring abscess  into  the  gut.  It  is  frequently  an  accompaniment  of 
mucus  and  blood,  and  is  then  significant  of  ulceration  of  the  mucous 
membrane. 

Concretions  are  of  several  varieties :  biliary  calcuU,  pancreatic 
calculi,  and  enteroliths.  Of  these  the  most  important  arc  the  gall- 
stones. They  are  fiiablc  yellow  or  brown  masses,  having  usually 
smooth  surfaces  or  facets.  They  may  be  as  small  as  a  millet-seed 
or  as  large  as  a  hen's  egg.  When  formed  singly  in  the  gall-bladder, 
they  are  rounded,  but  when  several  lie  together,  they  become  angular 
and  faceted.  On  section  a  dark  nucleus  is  shown,  consisting  of 
bile  pigment  and  calcium  saltt,  surrounded  by  plates  of  chiile-sterin. 
Nearly  all  contain  chole.stcnn  and  bile  pigment.  Gall-stones 
consisting  of  bilirubin  and  salts  of  lime  ami  others  cunsi.'rting  (»f 
calcium  carbonate  have  been  described.  They  arc  usually  small 
and  are  very  rare.  For  description  of  pancreatic  calculi  .sec  chemi- 
cal portion.  Enteroliths  or  intestinal  concretions  are  stony  con- 
cretions formed  in  the  intestinal  canal.  They  are  formed  in  the 
cecum,  vermiform  appendix,  and  colon  ;  rarely  in  the  sm-iil  intestine. 
Three  varieties  have  been  described  by  Leichtensteni  (Ziemsscn's 
"  Cyclopedia '") : 

t.  Stony  concretions,  showing  on  section  sticcessive  layers  of 
white,  yellow,  and  brown.  They  consist  of  magnesium  phosphate, 
ammoniom.ignctium  phosphate,  and  organic  matters;  and  frequently 
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contain  some  fotxiign  body,  as  a  fruit-seed  or  Tnigmont  of  boi)e,  as  a 
nucleus.    They  are  rounded  and  rarely  exceed  tJic  size  of  a  chestnut 

2.  Concretions  of  decidedly  less  firm  consistency,  oden  some- 
what clastic.  They  are  made  up  of  indigestible  iiusks  of  vegetable 
refuse  intenninglcd  with  indurated  feces  and  cartliy  sidts,  such  as 
calcium  phosphate.     Tlie>'  may  attain  the  size  of  an  orange. 

3.  Stones  due  to  the  long-continued  use  of  in.saluble  salts,  AS 
chalk,  bismuth,  and  magnesia.  These  large  co:icretions  may  give 
rise  to  partial  or  complete  obstruction  of  the  bowels.  Tliey  are 
most  apt  to  occur  in  those  taking  a  largely  vegetable  diet. 

Growths. — Fragments  of  growths  arc  extremely  important  from 
a  <liagnitstic  st^indpoiiit,  but  arc  vcr>-  rarely  found  in  the  stools. 
VVhcn  found,  they  should  be  washed,  hardened,  sectioned,  and 
mounted  for  microscopic  study. 


Microscopic  Examination. 

For  microscopic  study  a  minute  portion  of  the  stool  in  plaocd 
upon  a  glass  slide,  rubbed  up  with  a  few  drops  of  water,  and  cov- 
ercd  with  a  cover-glass.  If  the  stool  is  watery,  a  drop  or  two  is 
simply  placed  upon  tlic  slide  and  covered  with  the  cover-glass.  A 
solution  of  tliymol  or  a  weak  solution  of  fornuililchyd  may  be  added 
to  the  stool  to  make  the  odor  less  disagreeable.  These  additions 
are.  however,  not  advisable,  as  they  nuy  interfere  with  the  exami- 

*  nation.  Boas'  stool-.iievc  greatly  facilitates  the  examination.  The 
stool  is  examined  for  the  presence  <A  food  f>artieles,  crystals,  mucus, 
biooii.  pus,  epithiliai  ceils,  foreign  particUs,  and  micro-organisms, 

/ragmcNts  of  intestinal  tissue,  or  neopiasms. 

Under  fowl  particles  are  embraced  muscle-fibcis,  connective  tis- 
sue, starch,  and  fat. 

Muscle-fibers  are  usually  seen  in  the  healthy  stools  of  meat- 
consumers.  They  appear  as  broken  yellowish  cylinders,  often 
showing  the  cbaracteri.'stic  cross-striping. 

When  this  cross- striping  is  absent,  tlicy  have  vcr>'  much  tlie  s.imc 
appearance  as  waxy  casts.  Not  infrequently  tiiey  have  a  greenish- 
yellow  hue,  due  to  bcini^  stained  witli  bile.  In  diabetes  vnth  a  pre|>on- 
derating  meat  diet,  and  in  febrile  conditions  where  the  proteid  diges- 
tion suffers,  large  numbers  of  muscle-libers  are  pn.-sent ;  also  where 
there  is  increased  pcri-staltis  they  are  found,  especially  when  asso- 
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ciatixl  with  fever,  as  in  typhoid  fever.  Here  we  have  an  additional 
reason  for  withdrawing  the  meat  from  the  diet.  From  a  diagnostic 
standpoint  little  is  to  be  gained  by  the  finding  of  muRclc>  fibers  in 
the  stools.  Nothnagcl  expres.ses  himself  as  follows;  The  probable 
<fiagiiosi.'*  of  catarrh  of  the  smail  intestine  is  to  be  made  in  cases  where 
no  fever  exists,  but  symptoms  of  catarrh  uf  the  bowel  (as  shown  by 
the  presence  of  mucus)  and  abnormal  quantities  of  musclc-tibcrs  arc 
found  in  the  stools.  The  presence  of  these  fibers  in  abnormal  quan- 
tities in  pathological  conditions  is  an  indication  for  withdrawing  or 
restricting  the  diet  in  this  particular.  Together  with  mosclc-fibers. 
ela-ttic  fibers  and  bundles  of  connective  tissue  are  often  seen. 

Fat  occurs  in  the  stool  in  three  fonns  :  (i)  As  fat  droplets;  (2)as 
fatty  acid  crystals;  (3)  as  crystals  of  soap.  The  fat  droplets  arc 
easily  recognized  by  their  being  round,  slightly  yellow,  and  glisten- 
ing. They  stain  black  with  osmic  acid  and  red  with  soudan  III. 
The  fatty  acids  occur  as  slender  refractive  needles,  often  in  clusters. 
They  arc  dissolved  by  the  application  of  heat  and  are  soluble  in 
ether.  Soap  crystals  also  occur  as  needles  radiating  from  a  center,  but 
they  are  not  dissolved  by  heat.  They  are  compounds  of  Ca  and  Mg 
with  the  higher  fatty  adds.  These  forms  may  be  present  normally. 
Tlic  ability  of  the  intestines  to  digest  fat  is  limited,  and  when  it  has 
been  takei^  in  large  quantities,  it  is  found  in  the  stools.  Abnormal 
amounts  arc  seen  in  cases  of  enteritis,  diseases  of  the  pancreas,  and 
any  condition  associated  witli  severe  icterus.  Acholic  stools  show 
vcr>'  large  amounts  of  fat 

Starch  is  practically  never  seen  in  the  normal  stool  in  the  form  of 
granules,  as  found  in  the  stomach-contents.  I'lieir  presence,  fvea  in 
moderate  amount,  is  a/uviis  pathological.  Tltcy  arc  recognized  by 
their  oval  shape  and  concentric  stiiations  and  by  their  .ttaining  blue 
when  treated  with  a  dilute  lodin  solution,  Nothnagci  sa>'5  that, 
as  the  result  of  thousandfold  examinations,  he  i.t  able  to  assert  that 
starch  particles  are  not  found  in  the  stools  of  healthy  individuals, 
even  though  they  have  eaten  considerable  amounts  of  bread.  Plant 
cells  and  the  cellulose  remains  of  vegetables  are  to  be  found  in  every 
stool  aflcr  a  vegi-table  or  a  mixed  diet,  but  tiiey  do  not  show  the 
presence  of  starch  when  treated  with  iodiii.  They  occur  in  various 
forms,  but  they  are  easily  distinguislied  by  their  »ae,  often  by  their 
niiBl  shape,  and  at  times  by  the  chlorophyl  contained  in  them. 
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Starch  granules  arc  found  in  tJiarrheic  stnols  am!  in  aiacs  of  hyijcr- 
acidity  of  the  stotnacli.  The  absence  of  pancreatic  juice  and  bik 
secretions  seems  to  cause  no  starch  to  appear  in  the  feces,  the  starch 
being  converted  by  bacteria  and  the  diastase  of  the  intcstina]  juice 
and  bile. 

Casein, — Flocculi  of  casein  are  often  found  under  pathological 
cocKlition.t  when  milk  is  the  niaiii  form  of  diet.  They  do  rot  appear 
nomtally,  and  indicate  faulty  intestinal  digestion.  They  are  often 
stained  with  bile  and  contain  fut  droplets.  Tlicir  presence  is  espe- 
cially marked  in  tlie  intestinal  indigestion  of  infants. 

Crystals. — Varifius  organic  and  inorganic  cr)'stals  are  (bund  in 
both  the  normal  and  abnormal  feces.  They  have  as  yet  no  clinical 
significance. 

Triple  phosphate  crystals  occur  very  commonly.  They  have 
the  .■*ame  coffin-lid  apix;arance  a*  seen  in  tlic  urine.  The>'  arc 
colorless,  rarely  tinRcd  with  bile,  and  are  dissolved  by  dilute  acids. 

Calcium  phosphate  crystals  occur  frequently  as  slender 
wedge-shaped  crystals,  radiating  with  their  pointed  ends  from  a 
common  center.  They  are  never  tinged  with  bile,  are  found  in  the 
normal  stool,  and  have  no  clinical  significance. 

At  limes  a  form  of  calcium  salt  is  seen  as  small,  j'ellow,  bile- 
stained  round  or  oval  masses.  They  arc  found  both  in  normal  and 
abnormal  feces. 

Oxalate  of  calcium  occurs  as  small  crj'stals,  with  the  well-known 
envelop  appearance.  Thcj-  are  found  cspcciall>-  after  eating  such 
vegetables  as  rhnlxirb,  spinach,  and  radishes,  which  arc  rich  in 
oxalates.     Fatty  acid  cr>'stals  have  been  previously  described, 

Charcot- Ley  den  crystals  having  ihe  .same  appearance  ax  those 
found  in  the  sputum  after  an  asthmatic  attack  are  sometimes  met 
with  in  the  stools.  They  have  been  of  interest  since  Leichtenstem 
pointed  out  that  they  are  present  whenever  parasites  inhabit  the  in- 
testines. He  Iwis,  on  postmortem  examinations,  been  able  to  find 
these  crystals  embedded  in  the  mucus  in  the  neighborhood  of  the 
parasites,  and  considers  their  formation  to  be  due  to  the  pres- 
ence of  the  parasites.  He  attributes,  therefore,  great  diagnostic 
importance  to  them.  Their  absence,  however,  does  not  preclude  the 
existence  of  parasites.  Lcichtenstcm's  assertions  as  yet  lack  con- 
firmation.   The  ci^'stals  have  been  found  tn  the  stools  in  cases  of 
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typhoid  fever,  dysentery,  pulmoitary  tuberculosis,  atid  rickets.  They 
arc  to  be  distinguished  rrom  fatty  add  crystals  by  their  insolu* 
bility  in  alcohol  or  ether.  They  are  soluble  in  dilute  acids  and 
alkalis. 

Bismuth  crystals  are  found  afler  tlie  administration  of  any  of  the 
salts  of  the  metal.  They  are  irregular  rhomboids  of  dark-brown 
color.     Tliey  are  not  sulphids,  but  oxids. 

Cholesterin  crystals  are  not  of  common  occurrence.  They 
have  the  ap[>carance  of  broken  triple  phosphate  crystals,  but  are  dis- 
tinguished b>'  the  fact  that  they  become  deep  red  when  treated  with 
concentrated  sulphuric  acid. 

Hematoidin,  appearing  as  ruby-red  ill-defined  crystals,  has  been 
described  by  von  Jaksch  as  occurring  after  hemorrhage  of  the  intes- 
tines. 

Blood. — Red  corpuscles  are  to  be  -seen  under  the  microscope 
only  when  the  blood  comes  from  the  lower  portion  of  the  bowels  or 
when  there  has  been  a  profuse  hcmorrhag<;  accompanied  by  increased 
peristalsis.  The  examination  must  be  made  soon  after  the  evacua- 
tion, as  the  corpuscles  undergo  rapid  disintegr:ition. 

Pus  is  seen  as  an  accumulation  of  polymoiphonuclear  leukocytes. 
In  the  normal  stool  a  few  isolated  leukocytes  are  usually  to  be  found. 
When  present  in  large  numbers,  they  are  due  to  an  ulceration  of 
the  intestines  or  to  the  bursting  of  an  abscess  into  the  tract. 

Mucus  does  not  occur  even  microscopically  in  the  normal  feces. 
It  is  recognized  under  the  microscope  by  its  hyaline,  thread-like 
appearance.  Its  recognition  is  of  great  importance,  as  it  indicates 
one  of  the  forms  of  enteritis,  colitis,  or  proctitis.  In  doubtful  cases 
the  preparation  should  bt;  stained  with  tJiionin,  which  stains  the 
mucus  a  reddish  violet,  white  proteid  material  is  stained  blue. 
Pariser  ("Dcutsch,  med.  Wochenschr.,"  1893,  No.  41)  recom- 
mends the  triple  stain  of  Ehrlich,  which  colors  the  mucus  green, 
while  albumins  arc  stained  red.  Kpithelial  cells  are  often  em- 
bedded in  the  mucus. 

Epithelial  Cells. — Two  forms  are  met  with ;  pavement  and  cyl- 
indrical epithelium.  Pavement  epithelial  cells  come  from  the  anal 
orifice,  and  are  seen  but  rarely.  They  arc  most  liable  to  be  found 
in  the  mucus  covering  a  firm,  constipated  stool,  in  whicli  cases  the 
celU  are  mechanically  stripped  oiT  by  the  pas.Hage  of  the  hardened 
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Similar  cells  have  been  seen  in  carcinoma  of  the  rectum. 
Cylindrical  epithelial  cells  arc  very  common.  They  occur  as  the 
result  ofde.squjiiution  of  the  epithelium  of  the  mucous  mcnibiane, 
and  arc  most  often  found  embedded  in  mucus.  At  times  they  pre- 
sent u  jxrrfcctly  normal  appearance,  but  ofteiier  they  have  undci^one 
a  fat^  or  granular  degeneration  and  have  lost  thdr  nuclei.  GoUct 
cells  are  occasionally  seen,  The  presence  of  cylindrical  cells  in 
la^c  numbers  points  to  an  active  desquamation  of  the  mucous 
membrane  epithelium,  and  tlieir  presence  in  mucus  indicates  a 
catarrlial  condition.  They  are  most  frequently  met  with  in  the  thin 
diarriieal  stools  of  catarrhal  enteritis,  aiid  arc  also  occasionally  found 
in  the  evacuations  in  cases  of  ukers  and  neoplasms. 

Chemistry  of  the  Feces. 

Of  the  three  mclhoils  of  investigation  before  mentioned,  the 
chemical  examination  gives  us  the  least  information  for  the  diag- 
nosis of  the  intestinal  disease,  although  considerable  work  of 
this  character  has  been  done.  In  the  study  of  the  metabolism  the 
e.stimation  of  the  amount  of  nitrogen,  fats,  and  carbohydrates  in  tlic 
feces  pla>'s  an  important  part.  In  the  clinical  investigations  of  the 
function.s  nf  iht-  inteslines  the  chemical  examinations  give  us  as  yet, 
with  few  exceptions,  but  very  little  insight.  Only  by  persistent  work 
in  tliis  line  can  our  knowledge  be  increased.  As  the  result  of 
numerous  examinations,  Wchgsarg  ("Mikr.  und  chem.  Untersuch. 
der  Feces  .  .  erwachscner  Menschen,"  Gicssen,  1853)  found  the 
norma]  feces  to  consist  of: 

Warn. 6S.J  to  83.6  p«t  Mnt.i  arrraiEe.  73.3  per  oenl. 

Solid  miilue.      .  .  .17.4  "31.7       "  *"       *6.7      " 


The  inorganic  substances  are  chiefly  sodium  chlorid,  sodium  sul- 
phate, .'iodium  phosphate,  earthy  phosphates  (about  80  per  cent.), 
iron  phosphate,  calcium  sulphate,  and  silidc  acid  (Mndcr,  in  "  Annal. 
Chem.  et  Fharm.."  xlix.  p.  335). 

Reaction  is  neutral  or,  more  often,  alkaline.  Ofttimes  the  outer 
portion,  which  lies  in  contact  with  mucous  membrane,  is  alkaline, 
while  the  inner  portion  is  acid.  This  ;icidity  is  probat>ly  due  to  add 
gases.  The  degree  of  alkalinity  of  acidity  may  be  estimated  by 
stirring  up  twenty  gr<in»  of  feces  with  lOOcc.  of  water  and  tlicn 
■6 
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titrating  with  dcdnormal  NaOH  or  H,SOj,  using  phcnoiplitlialcin 
as  an  indicator.  Tliis  work  is.  however,  as  yet  without  value.  In 
typhoiil  fever  the  stool  is  alkaline,  but  in  acute  enteritis  of  children 
and  adults  it  is  acid.  According  to  Wcgscheider,  tlie  reaction  is 
always  acid  in  feces  of  infants  (Maly's  "Jaliresbericht,"  Bd.  i_\v, 
5.  1S2).  In  some  types  of  jejunal  diarrhea  the  reaction  may  be 
amphoteric — /.  c,  alkaline  and  acid  at  the  same  time — or  add  lo  one 
indicator  and  alkaline  to  another  (see  Mathes  and  Marquardscn, 
"  Vcrhandl.  d.  XVI.  Congresses  f.  innere  Median."  1S98,  S.  360). 
The  fecal  contents  of  the  small  intestine  react  alkaline  to  cochineal, 
mctlij'l  orange,  and  red  lacnioid,  and,  at  the  same  time,  they  react 
add  to  phenolphtlialein,  curcuma,  and  rosolic  acid.  If  such  con- 
tents are  hurried  through  the  bowel,  the  feces  may  show  the  same 
reactions  as  the  contents  of  the  small  intestine.  The  alkaline  re- 
action is  due  to  carbonates  and  phosphates ;  the  acid  reaction  is  due 
to  saturation  with  carbonic  acid,  though  certain  organic  adds  may, 
under  pathological  conditions,  augment  the  acidity. 

If  a  solution  of  phosphates  and  c:irbonates  is  saturated  with  car* 
bonic  add  gas,  it  gives  the  same  double  reactions  to  the  indicators 
mentioned  as  the  intestinal  contents.  The  reactions  of  intestinal 
contents  to  various  indicators  have  been  studied  by  R  Moore  and 
T.  J.  Bci^in  ("Amer.  Jour,  of  Phys.."  vol.  111.  p.  316)-  They  con- 
firm the  results  of  Mathes  and  Marquardsen  (/.  <-.). 

Mucin. — Although,  as  previously  stated,  in  the  normal  feces 
mucus  is  not  to  be  found  in  either  macroscopic  or  microscopic  ex- 
aminations, its  presence  may  be  easily  demonstrated  by  chemical 
analysis.  For  this  purpose  tlie  feces  are  mixed  with  an  equal 
quantity  of  a  solution  of  Ca(OH)|,  and  the  mi7:turc  allowed  to 
stand  several  hours.  It  is  then  filtered,  and  the  filtrate  treated  witli 
acetic  add  in  excess.  The  presence  of  mucus  is  shown  by  the 
formation  of  a  white  cloud. 

Albumin. — The  feces  contain  a  minute  amount  of  albumin,  too 
small  to  be  detected  by  the  ordin.iry  tests.  The  amount  is  in* 
creased  and  occurs  as  serum  albumin  in  diarrhcic  stools,  in  typhoid 
stools,  and  whenever  there  U  an  :idmi>:ture  of  pus  or  blood  in  the 
stool.  Von  Jaksch  has  found  it  in  a  case  of  chlorosis.  To  detect 
its  presence,  the  stool  is  thoroughly  mixed  \vith  water  and  repeat* 
ediy  filtered  until  the  filtrate  is  clear.     It  is  then  subjected  to  the 
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usual  tests  for  aibuttiin — Heller's  nitric  add  or  Purdy's  acetic  acid 
and  fcrrocyanid  of  pol^sli  test. 

Albumoscs  and  peptones  do  not  occur  in  the  feces  normally. 
They  have  been  fotind  accompanyiii};  albumin  in  cases  of  dysentery 
and  wliei)  an  abscess  burets  into  the  intestines.  Von  Jatcsch  found 
most  acholic  stools  to  be  rich  in  peptones.  To  demonstrate  their 
ptescnce.  Hofmeister's,  Devoto's,  or  Salkowski's  method  may  be 
used.  Salkowski's  method  is  most  easily  carried  out,  and  is  quite 
sati^actor}'.  The  clear  watei>'  extract  of  the  feces  a  boiled,  and  a 
few  drops  of  acetic  add  are  ^dded  and  filtered  to  remove  any  albu- 
min that  ma)'  be  present.  The  filtrate  is  acidified  with  five  cutiic 
centimeters  of  HCI,  and  phosphotungstic  acid  is  added  until  a  prc- 
dpitate  is  no  longer  formed.  By  careful  heating  the  precipitate 
collects  in  one  clump.  The  fluid  ]x>rtion  is  then  poured  off,  and 
the  precipitate  is  dissolved  in  a  solution  of  NaOH.  It  is  then  treated 
with  a  few  drops  of  a  very  dilute  solution  of  copper  sulphate.  If 
albumoses  or  peptones  arc  present,  a  rose-red  color  is  produced 
(biuret  reaction). 

Blood. — When  unaltered  blood  has  been  passed  in  the  stools,  it 
is  easily  reco|;niiicd  macroscopically  and  mkroscopicaUy  ;  but  when, 
as  is  often  the  case,  it  is  disintegrated,  it  may  be  so  altered  that  its 
recognition  is  dtflieult  and  its  presence  a  matter  of  doubt.  In  such 
cases  one  of  the  chemical  tests  or  the  spectroscopic  test  is  to  be 
made  for  hemoglobin. 

S^Aia^ifi's  and  A/men's  Test  far  Blood. — The  feces  arc  first 
treated  with  ether  and  a  little  acetic  add,  to  extract  the  hemo- 
globin of  the  blood.  To  this  ether  extract  old  oil  of  turpentine  and 
a  few  drops  of  tincture  of  guaiacnm  are  added.  (Tuqwntine  m;iy 
be  rendered  "old"  by  shaking  it  up  with  H,Oj.)  If  blood  is  pres- 
ent, a  bluish-grccn  color  will  be  formed  on  standing  for  a  few  minutes. 

TtiekmaHn's  kemm  crystal  test  is  most  delicate.  A  minute  por- 
tion of  the  (eces  in  which  blood  is  thought  to  be  pre-sent  is  rub- 
bed on  a  glass  slide  with  a  fragment  of  salt.  It  is  then  covered  with 
a  cover-glass,  and  glacial  acetic  acid  is  allovivd  to  run  under ;  the 
slide  in  then  heated  slowly  over  a  small  flame  until  the  acid  just 
comes  to  a  boil.  On  examination  with  the  high  power  of  the  micro* 
scope  the  chnracteri.'^tic  heinin  cr)'st.'ils  will  be  seen  if  btood  be  pres- 
ent    These  crystals  arc  of  a  brown  color  and  rhombic  in  sha[)e. 
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They  arc  insoliibte  in  etlier  and  alcohol,  but  arc  easily  soluble  in 
a  caustic  potash  solution. 

The  spectroscopic  tcU  may  also  be  used  :  The  hcmatin  is  cvtractcd 
wilh  ether,  as  in  the  foregoing  lesls.  This  extract  is  c-xamined  for 
a  dark  stripe  in  the  red  portion  of  tiie  spectrum,  between  Kraun- 
hofer's  lines.  C  and  D. 

Bile  Constituents. — That  iinultercd  bile  as  bilirubin  or  bihver- 
din  never  occurs  in  the  normal  stool,  but  that  altered  bile  in  tlie 
form  of  hydrobilirubin  give-s  the  culor  tit  the  feces,  has  already  been 
dwelt  upon.  The  chemical  examination  for  the  presence  of  bile  pig- 
ment in  pathological  conditions  is  often  of  the  greatest  importance. 
For  this  purpose  Gmeiin's  test  frequently  suffices.  Tliis  lesl  consists 
of  adding  fuming  nitric  acid  to  a  small  portion  of  tlie  feces.  If  bile 
be  present,  a  rapid  transition  of  colors  (red.  violet,  blue,  and  finally 
green)  is  seen.  It  i-t  the  green  color  wliicii  la  significant.  This  re- 
action occurs,  however,  only  in  thin  or  mushy  stools.  The  method 
may  be  used  microscopically,  the  nitric  acid  being  allov.x-d  to  nin 
under  the  cover-glass  in  contact  with  the  feces.  A  modification  of 
Gmeiin's  test  which  gives  very  satisfactory  results  is  the  folIo^vi^g: 
A  portion  of  the  stool  is  mixed  with  water  until  it  is  quite  thin.  It 
is  filtered  through  white  filter-paper.  The  bile  is  thereby  taken  up 
by  the  paper.  It  is  dried,  and  a  few  drops  of  fuming  nitric  acid 
are  added.  The  characteristic  play  of  colors  is  then  easily  seen  if 
bile  is  present. 

SckmUt's  Test. — This  test  for  both  bilirubin  and  urobilin  has 
been  recently  recommended  by  Schorlcmmci-  (•'  Arch.  f.  Verdauungs- 
Krankheitcn,"  Bd.  vi,  H.  3).  It  is  an  excellent  method,  and  is 
cspcdally  well  adapted  for  microscopic  examination.  A  small  por- 
tion of  the  stool  is  thoroughly  mixed  with  a  strong  solution  of  mer- 
curic chlorid.  After  a  time,  vai^-jng  from  one-quarter  of  an  hour  to 
flcvcral  hours,  the  presence  of  hydrobilirubin  is  shown  by  the  mix- 
ture becoming  pink,  while  the  bilirubin  is  green.  A  little  is  placed 
upon  the  slide  and  examined  microscopically.  If  any  unallcred  bile 
is  present,  minute  particles  of  greenish  bile-stained  mucus,  epithelial 
cells,  and  muscle-fibers  stained  with  the  bite  mriy  be  -teen. 

Huppcrt's  is  another  excellent  test,  for  which  sec  von  Jaksch, 
"Klinische  Diagnostik." 

Bile  acids  occur  under  the  same  pathological  conditions  as  bile 
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pigments.  The  most  aatisfactoiy  Icsl  is  Ptttenkofo'i:  A  portion 
ol~  the  feces  \a  extracted  with  alcohol,  tlic  alcohol  is  tn'aporated, 
and  the  residue  dissolved  in  a  weak  solution  of  soda.  A  sm-atl 
quantity  of  cane-sugar  is  uilded.  then  concentrated  sulphuric  add 
drop  by  drop.  The  presence  of  bile  acids  is  shown  by  the  appear- 
ance of  a  beautiful  purple  color. 

The  formulated  sentence  of  Nothnagelthatbilc-tingcd  mucus  has 
its  ori}pn  in  the  Mnall  intestine  has  been  accepted  as  dogma  and 
copied  from  one  te.vt-book  to  another.  According  to  the  investiga- 
tions of  Schorlemmer,  it  also  occurs  in  the  aflisctions  of  the  colon 
alone  when  there  is  increased  peristalsis.  He  has  arrived  at  the  fol- 
lowing conclusions:  (1)  Large,  glassy,  macn)scopic  bits  of  mucus 
stained  with  bile  do  not  have  their  origin  in  the  small  intestine,  but 
arise  from  the  colon.  (2)  \Vlien  extremely  small  bits,  barely  visible 
to  the  naked  eye,  or  exclusively  microscopic  portions  of  bile-tinged 
mucus  are  found,  the  suspicion  that  they  arise  from  the  small  intes- 
tine is  justified.  Tliis  suspicion  is  strengthened  if  these  bits  of  mucus 
occur  in  thin  -Stools  and  arc  thoroughly  mixed  with  the  residue  of 
the  food.  Musclc-fibcrs,  connective  tissue,  or  fetty  material  stained 
with  bile  are  not  of  themscU-es  evidences  of  catarrh  of  the  small 
intestine,  but  when  thc>'  occur  in  very  lai^e  numbers  and  arc  asso- 
ciat<;d  with  inicro.scopic  Inle-tinged  mucus,  a-s  just  descrilicd,  tliey 
justify  the  diagno^b.  It  is  not  necessary  that  the  stools  be  watery, 
although  such  is  usually  the  case. 

Acholic  Stools. — When  the  flow  of  bile  into  the  duodenum  is 
prevcnttril  by  any  ciiise,  the  stools  become  of  a  light  gray  or  clay 
color,  and  have  the  conaistencj'  of  putty.  The  color  ts  due  to  the 
presence  of  the  normal  urobilin.  The  stools  show,  under  the  micro- 
scope, an  abnormal  amount  of  fat.  This  form  of  acholic  stool  is 
accompanied  by  icterus  and  choluna.  Stools  of  the  same  color  may, 
however,  occur  under  totally  different  circumstances — viz.,  when 
there  is  no  tntirrfercnce  with  the  flow  of  bile,  but  when  the  stool 
contains  an  excessively  lai^e  amount  of  fat  and  fatt>'  adds.  Why, 
in  this  cjtM,  the  urobilin  rs  not  found  is  not  known.  According  to 
von  Nencld.  the  bile,  instead  of  being  transformed  into  urobilin,  is 
converted  into  a  colorless  substance  called  Icukourobilin.  As  showa 
by  Bunge  ("Jahrbuch  d.  physiol.  u.  palhol.  Chcm.,"  1887,  S.  192), 
the  brown  color  may  be  restored  to  the  icces  by  dissolving  out  the 
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fat  with  ether.  We  have  been  able  to  restore  the  brown  color  to  the 
feces  by  thi.t  procedure  in  casci  of  acholic  stools  attended  with 
marked  icterus  and  choluria,  and  when  Schmidt's  test  showed  the 
absence  of  urobilin.  The  acholic  stools,  when  there  is  an  absence 
of  icterus  and  choluria.  have  been  observed  i;i  a  variety  of  conditions ; 
tuberculosis  of  the  bowels,  chronic  nephritis,  chlorosi.'i,  fatal  cases 
of  scarlatina,  and  in  tubercular  peritonitis  of  children. 

Biliary  and  Pancreatic  Calculi. — At  times  s-indy  material  and 
calculi  are  passed  without  any  symptoms  indicating  their  origin.  In 
such  cases  the  determination  of  their  origin  by  chemical  analysis  is 
indicated.  Gall-stones  consist  mainly  of  choleslcrin,  bile  pigment, 
and  bile  acids  in  combination  with  lime.  Their  recognition  consists 
in  demonstrating  the  presence  of  cholestenn  and  bile.  For  tins  pur- 
pose the  gall-stone  is  crushed  and  treated  with  alcohol  and  ether, 
equal  parts,  to  extract  the  cholestenn.  The  alcohol-cthcr  extract  is 
{Kiured  olT  and  evaporated  in  a  porcelain  dish  over  a  water-bath. 
The  chotesterin  is  obtained  in  irregular  dentated  rhombic  tablets.  On 
addition  of  concentrated  H^SO,  the  crystals  become  red,  then  puqile- 
green.  and  finally  yellow.  To  the  residue,  after  the  alcohol-ether 
extract  has  been  poured  off.  dilute  HCI  is  added  and  heated.  The 
addition,  now.  of  chloroform  extracts  the  bile  iMgment,  which  is 
recognized  by  Gmelin's  test. 

Pancreatic  calculi  are  characterized  by  their  solubility  tn  chloro- 
form, by  the  absence  of  cholestenn,  and  by  the  aromatic  odor  they 
impart  when  they  are  heated  (see  Minich,  "Berlin,  klin.  Wochen- 
schr.,"  1894).  Their  recognition  is  of  great  importance  in  the 
diagnosis  of  obstructions  of  the  pancreatic  duct ;  but,  unfortun- 
ately, they  are  but  rarely  found  in  these  conditions.  They  arc 
friable,  small,  and  irregular  in  shape,  and  are  compounds  of  the 
carbonate  and  phosphate  of  lime. 

Unorganized  Ferments. — ^Two  methods  are  made  use  of  to 
determine  the  presence  of  ferments  :  the  fresh  feces  arc  thinned  with 
a  saturated  solution  of  thymol  to  prevent  the  action  of  baetena. 
Now  glycerin  is  added  to  the  feces,  which  extracts  the  ferments. 
The  thymol  mixture  is  filtered,  and  the  filtrate  examined  for  fermem.s, 
or  the  glycerin  extract  is  used.  Another  method,  recommended  by 
Leo,  is  to  suspend  a  piece  of  hbrin  in  a  watery  extract  of  tlie  stool. 
After  twenty-four  hours  the  fibrin  which   attracts  the  ferments  is 
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withdrawn,  washed,  and  tested.  The  following  is  3  method  of  test- 
ing  tor  trypsin:  the  filtrate  or  the  extract  is  rendered  alkaline  with 
sodium  bicarbonate,  the  alkalinity  equaling  a  i  per  cent,  soda  solu- 
tion. A  bit  of  fibtin  is  added  and  placed  in  a  thermostat  at  37°  C. 
for  a  number  of  hours.  At  the  end  of  this  time  tf  trj-jinin  be 
present,  the  fibrin  will  have  wholly  or  partly  disappeared,  and 
the  solution  will  give  the  biuret  reaction  for  peptones.  To  test 
for  diastasf.  a  weak  soltition  of  starch  is  added  to  the  alkalinizcd 
filtrate  and  placed  in  a  thermostat  for  about  one  hour ;  at  the  end 
of  that  time  the  starch  will  have  been  sufficiently  converted  into 
dextrose  to  give  I'chling's  test  for  sugar  if  the  ferment  is  present. 
Sttapsin  m^y  be  tested  for  by  adding  neutnd  olive  oil  to  the  filtrate, 
and  examining  at  the  end  of  twenty-four  hours  with  red  litmus  pa[)er 
for  an  acid  reaction  cau.-«ed  by  the  formation  of  fatt}'  acids.  These 
procedures  have  as  >'ct  no  clinical  value,  owing  to  the  lack  of  knowl- 
edge on  the  subject.  Von  Jaksch  aiid  Leo  have  found  diastase  in 
the  normal  dejecta  of  children  and  adults.  I'rypsin  is  not  found  in 
the  normiil  stool,  according  to  Leo.  Both  he  and  Boas  found  it  in 
cases  of  diarrhea.  Heramctcr  examined  the  sterile  extract  of  feces 
from  aghtcen  different  individuals  for  proteolytic,  amj'lolytic,  and 
ailipolytic  fermenLs  ("LJeber  das  Vorkommen  von  proteolyti-sclien, 
etc.,  I-'cnnentcn  im  Inhalt  dcs  mcnschlichen  Kolons,"  "  Pflugcr's 
Archiv  f  d.  ges.  Physiol,."  Bd.  iaxxi,  S.  151).  Four  of  these  were 
nonnal  individuals,  four  suffered  from  diarrhea  in  consequence  of 
enteritis,  and  four  from  atonic  obstipation.  Ilic  feces  of  the  normal 
individuals  alwa>'s  contained  some  protcolj-tic  ferment  acting  best  in 
an  alkaline  medium,  and  occurring  also  in  the  feces  of  such  cases 
as  contained  x^o  pepsin  in  their  gastric  juice  on  repeated  test-meals. 
This  proteolytic  ferment  was  ab.'w.'nt  or  very  faint  in  patients  afiliclcti 
with  putrid  diarrheas.  It  was  absent  or  vciy  faint  in  the  digestive 
tests  in  ca-tcs  of  persistent  atonic  obstipation.  The  action  of  bac- 
teria was  excluded  in  all  experiments.  No  adipol)'tic  ferment  was 
found  in  the  feces  in  these  invcistigations. 

B.  Moore  and  T.  J.  Bcr^n  have  found  that  the  filtered  intestinal 
contents  of  a  dog  show<;<l  the  presence  of  a  proteolytic  and  dLisUtic, 
but  not  of  a  fat-splitting,  ferment  ("  Amcr.  Jour,  of  Phys.,"  vol. 
III.  p.  324). 

Fermentation  of  the  Feces. — A  method  for  examining  the 
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feces  has  been  described  by  Ad,  Sclimidt  {"  Veriutidl.  d.  Cong,  f. 
inncre  Med.,"  S,  s/o).  which  he  says  "shall  demonstrate  disturb- 
ances in  the  functions  of  the  intestines  in  cases  when  only  geneml 
symptoms  and  subjective  complaints  point  to  an  insufficiency  of  the 
digestive  functions  and  when  Sipecial  symptoms  of  an  intestinal 
trouble  are  absent."  This  method  is  founded  upon  the  amount  of 
the  fernicniation  of  the  feces.  The  patient  is  given  daily  1 560  gm. 
milk,  four  eggs,  three  pieces  ( loo  gm.)  of  Zwieback,  a  plate  of  soup 
of  oatmeal  (40  gm.),  with  ten  grams  of  sugar,  a  plate  of  flour  soup 
made  with  twenty-five  grams  of  wheat  flour  and  ten  grams  of  sugar, 
and  one  cup  of  bouillon  ;   120  gm.  of  potatoes  are  also  given. 

A  small  amount  (0.3  gm.)  of  carmin  is  given  to  color  and 
designate  the  first  stool  to  be  examined.  A  small  portion  of  the 
stool  is  dried  to  constant  weight  and  weighed.  It  is  then  mixed  with 
water  and  placed  in  a  fermentation  tube,  and  kept  at  37"  C-  Fer- 
mentation with  the  evolution  of  gases  sets  in  and  is  divided  into  an 
early  and  a  late  fermentation. 

1.  Early  fermentation  occurs  during  tlie  first  twenty-four  or  forty- 
eight  hours.  Gases  arc  rapidly  formed,  of  which  75  percent,  is 
carbon  dioxid  due  to  the  fermentation  of  starch.  The  products  of 
albtimtn  fermentation  (phenol  and  indol)  are  formed  either  not  at  all 
or  to  a  slight  extent  only.  A  small  amount  of  marsh-gas  and 
hydrogen  siilphid  is  formed. 

2.  Late  fermentation  begins  slowly  on  the  second  or  the  third 
day,  and  gradually  increases,  fonning  gases  consisting  of  CO^, 
but  only  30  per  cent.,  instead  of  75  per  cent.,  as  in  the  previous 
fermentation,  with  large  amounts  of  indol,  skatol,  marsh-gas,  and 
hydrogen  sulphid. 

In  the  early  fermentation  it  is  the  starch  that  is  acted  upon,  while 
in  the  late  it  is  the  albuminous  cellulose  materials.  Early  fermcn* 
tation  can  be  considered  as  present  only  when  in  the  first  twenty- 
four  hours  an  evident  amount  of  gas  is  formed.  Normally  after  the 
diet  just  described  there  should  be  no  such  fcrmcnt.ition.  Its  occur- 
rence indicates  faulty  starch  digestion  and  an  abnormal  condition  of 
the  bowels,  especially  of  the  small  intestine.  Clinically,  Schmidt 
regards  only  the  early  femicntition.  The  late  can  not  be  used  as 
a  test  for  the  albumin  digestion,  as  it  is  interfered  with  by  the  carbo- 
'^vdrate  fcimcntation.     To  obtain  an  itiea  of  the  albumin  digestion 
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he  addx  tr^'psin  to  the  feces,  allows  jt  to  digest,  and  then  tests  for  albu- 
moscs.  In  normal  stools  after  adding  trypsin  very  little  albumoses 
are  found,  but  in  pathological  conditions  tliey  occur  in  considerable 
quantities,  Strassburgcr  confirms  his  views.  Haaeli  has  teste<i 
Schmidt's  and  Strasisbu  iter's  assertion  thai  early  fcrtiieiitation  points 
to  a  pathological  condition  of  the  small  intestine  and  the  upper  part 
of  the  colon.  As  the  result  of  his  work  in  a  l;irgc  number  of  cases 
be  has  found:  (i)  That  early  fermentation  occurs  in  normal  ca.ses. 
(2)  Often  cases  with  stvcrc  pathological  changes  in  the  intestines,  as 
in  t>^>^loid  fever  and  atrophic  enteritis,  show  no  early  fermentation. 
Work  that  ha.s  ht-cn  carried  out  in  the  clinical  laboi-atory  of  the 
University  of  Maryland  gives  practically  the  same  results.  Stools 
€it  normal  individuals  at  times  gave  as  much  gas  as  those  of  severe 
cases  of  gastro-enteritis,  Kersberger  ("Dcutsch.  Arch,  f  klin. 
Med.."  Bd.  ijcviii,  H.  5  u.  6)  gives  numerous  objections  to  the 
method,  and  in  tlic  "  Centralblalt  fiir  inncrc  Mcdizin."  November 
7,  1900,  says :  "  For  the  clinic  it  has  no  value."*  It  is  evident  that 
in  its  present  state  tliis  line  of  investigation  is  unsatisfactory  and 
yields  no  positive  information  upon  which  to  base  a  diagnosis.  The 
principle  upon  which  tlie  work  is  founded  seems  good,  and  it  is  pos- 
sible tliat  important  infonnatton  concerning  starch  and  pn>teid  diges- 
tion in  the  intestines  may,  by  modifications,  be  gained  b>'  it  in  the 
future. 

Phenol,  Indol.  and  Skatol. — These  substances  arc  formed  in 
the  nwnnal  process  of  int<■^linal  digestion,  and  are  to  be  found  in  the 
normal  as  well  as  in  the  pathological  stool.  They  are  aromatic  sub- 
stmces.  and  are  separated  from  the  feces  by  di.«lillation.  /^eaa/, 
or  carbolic  add  {C,H,OH),  is  demonstrated  as  follows:  The  slool 
is  di.stilled  and  the  di.stillate  is  rendered  allc:iline  with  potassium 
hydroxid  and  again  distilled.  The  phenol  is  tlicrcby  freed  from 
the  indol  and  skatol.  These  substances  go  over,  while  the  phenol 
remains  behind  in  the  distilling  flask.  It  b  now  distilled  with  sul- 
phuric acid.     In  the  distilbte  phenol  can  be  demonstrated  by  the 
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addib'on  of  a  drop  of  a  solution  of  ferric  chlorid  by  the  formatior)  of 
an  amethyst -blue  color. 

Indol  (C,H,N)  and  skatol  (C,H,N)  are  obtained  by  treating  tlie 
feces  wilh  caustic  potash  and  distilling,  Tlicy  go  over  in  the  dis- 
tillate. Indol  gives  a  red  color  when  treated  with  fuming  nitric  acid. 
Skatol  is  recognizable  by  its  oHensJve  penetrating  odor.  It  forms 
colorless  platelets,  soluble  with  difficulty  in  water.  It  gives  a  violet- 
red  color  with  HCI. 

Since  these  substances  occur  normally,  their  determination  has 
no  clinical  significance.  It  is  probable  that  they  are  formed  in  in- 
creased quantity  under  conditions  associated  with  increased  putre- 
faction in  the  inte.stine^.  but  we  liave  no  satisfactory  quantitative 
methods  for  estimating  the  exact  amounts  formed. 

Fats  and  Proteids. — The  quantitative  estimation  of  the  amount 
of  fats  and  proteids  in  the  feces  is  of  great  importance  in  studies  of 
metabolism,  but  for  the  diagnosisand  treatment  of  intestinal  diseases 
per  se  it  is  as  yet  impracticable  on  account  of  the  time  required  to 
make  the  determinations.  For  the  estimation  of  the  fats  Soxhlet's 
apparatus,  and  for  the  proteids  Kjeldahl's  method,  are  best  It  is 
not,  however,  within  the  province  of  this  article  to  describe  the 
tcchnic  of  these  methods,  and  those  interested  are  referred  to  von 
Jaksch,  "Klinische  Diagnostik."  Hoppe-Scyler's  "Lehrbuch  der 
ehcmischcn  Analyse,"  and  "  MiJger's  Archiv,"  1S99,  Bd.  .tLvi, 
S.  581. 

URINE. 

The  fact  that  many  disturbances  of  the  function  of  the  intestines  arc 
secondary  to  diseased  conditions  in  other  organs  calls  for  a  systematic 
examination  in  all  chronic  intestinal  diseases,  in  which  must  be  in- 
cluded the  examination  of  the  urine.  Thus,  for  example,  a  j>ersi.stent 
diarrhea  may  be  the  most  prominent  symptom  of  a  chronic  nephritis  ; 
it  is  a  common  accom|Mniment  of  amyloid  disease  of  the  kidney. 
These  facts  are  now  so  well  known  that  no  painstaking  physician 
will  treat  a  chronic  intestinal  disease  without  a  previou.i  analysis  of 
the  urine ;  the>'  require  no  emphasis  here.  In  this  article  I  shall 
consider  the  influence  of  the  intestin.al  affections  upon  the  urine  and 
the  alterations  in  Its  quality  to  which  pathological  conditions  of  the 
intestine  give  rise. 
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Amount. — Whenever  a  lai^e  qtianlity  of  fluid  is  lost  through  tlie 
inlciitinal  tmct,  thcfc  is  a  diminution  in  the  amount  of  the  urine 
excreted.  Thus  we  h.ivc  oliguria  in  aculc  gaslro-cntcritis,  dysen- 
tery, cholcnt  morbus,  and  Asiatic  cholera.  In  the  Wt-niimcd  dis- 
ease there  is  often  total  suppres»io[i.  Medicaments  causing  a  large 
watery  stool  cause  a  corresponding  diminution  in  the  amount  of 
urine.  Tlic  urine  l>eing  coriccnlrated,  is  highly  colored  and  has  a 
high  spedfic  gravity. 

Albuminuria. — The  occurrence  of  albumin  in  the  urine  as  the 
result  of  choleriform  diarrhea  was  pointed  out  in  1 86g  by  Kjelberg 
("  NordiskL  Med.  Archiv,"  1S69).  Singer  and  Koebler  showed  its 
presence  in  even  mild  cases  of  enteritis.  The  albumin  occurs  only 
in  small  quantity— often  only  a  trace  is  present.  It  disappears,  as 
a  rule,  with  the  subsidence  of  the  acute  symptoms.  Its  presence  is 
probably  due  to  a  dUturbance  in  the  circulation  (circulatory  albu- 
minuria). FischI  and  Stiller  attribute  it  to  the  sinking  of  the  arte- 
rial pressure.  Singer  goes  further,  in  that  be  holds  it  to  be  due  to 
a  disturbance  in  the  nutrition  of  the  kidneys  due  to  the  arterial 
ischemia.  It  is  jiossible  ihal  a  toxic  inllucnce  as  the  result  of  the 
absorption  of  ptomains  from  the  intestinal  tract  may  be  tlie  cause  in 
some  cases  (toxic  albuminuria).  (See  J.  C.  Hcmmeter,  "On  the 
Relation  of  Intestinal  Putrefaction  to  Albuminuria,"  '•  Maryland 
Med-  Jour.."  July  24  and  31,  and  August  7,  1897 ;  aUo  B.  Stiller. 
"Albuminurie  bd  Diarrhoe  u.  Obstipation,"  "  Ungar.  med.  Trcssc," 
No,  3  u.  4.  1901,)  In  intestinal  diseases  associated  with  iiigh  fever, 
especially  if  prolonged,  as  in  typhoid,  albuminuria  is  of  common 
occurrence — the  febrile  albuminuria,  to  which  von  I^yden  called 
attention. 

Cyltndruria. — Casts  are  u.tually  to  be  found  accompanying  the 
albumin.  They  arc  for  the  most  part  hyaline  in  character.  At 
times  tliey  are  quite  abundant,  while  at  others  very  few  are  to  be 
found.  Here  and  there  a  hyaline  cast  containini;  a  fcw  leukocytes 
or  kidney  e|>ithelial  cells  or  a  p^irtly  granular  cast  is  met  with.  In 
cases  of  acute  enteritis  and  cholera  nostras  albuminuria  and  cylin- 
druria  may  often  be  tleinoniitrated.  They  have  been  found  in  cases 
of  incarcerated  hernia  and  intestinal  stenosis.  A  patient  suliTcring 
with  incarcerated  hernia  under  the  care  of  Dr.  McKlfresh,  at  the 
University  llospital,  showed  most  beautifully  this  form  of  ^lin- 


2$2 


INDICAKURIA. 


druria.  On  entering  the  hospital  this  patient's  unne  was  fairly  loaded 
with  easts,  most  of  which  were  granular  and  hyaline,  although  a 
number  of  epithelial  casts  were  present  The  urine  also  contained 
a  considerable  amount  of  albumin.  This  condition  persisted  for 
several  days  after  the  opcnition,  and  on  leaving  the  hospital  the 
urine  still  contained  caats  in  large  numbers,  so  tliat  1  tliought  tlie 
man  was  nephritic.  An  examination  made  about  two  months  there- 
after showed  a  normal  urine,  both  the  casts  and  albumin  having  en- 
tirely disappeared.  Israel  reports  heniorrliajjic  nephriti:t  in  a  case  of 
volvulus  of  the  sigmoid  flexure  ("  Berlin,  klin.  Wochcnschr.,"  Bd. 

L.    1893). 

Albumoaes  and  Peptones. — Pocanowski  and  Maixner  showed 
that  the  various  fonns  of  ulceration  of  the  intestines  are  attended 
by  pq)tonuri3.  Part  of  the  peptone  that  is  formed  from  the  diges- 
tion of  food  in  the  intestines  is  thought  to  be  absorbed  through  the 
ulcers  and  to  pass  directly  without  change  into  the  blood  (enter- 
ogenous pqjtonuria).  Chvostek  and  Stromeycr  observed  that  llie 
administration  of  a  large  amount  of  peptone  in  a  case  of  tubercular 
ulccr.ition  was  followed  by  the  appearance  of  peptone  in  the  urine. 
This  observation  seems  to  lend  confirmation  to  the  above-mentioned 
view.  On  tlie  other  hand,  it  is  not  improbable  tliat  the  septic  mate- 
rial at  the  base  of  the  ulcers  is  absorbed  and  gives  rise  to  the  pcp- 
tiiiiuria  (pyogenous  peptonuria).  Although  albumin  and  ixrptone 
are  often  present  in  the  urine  of  patients  suffering  with  ulceration 
of  the  intestines,  they  are  not  invariably  found,  so  that  while  the 
finding  of  these  substances  speaks  for  ulceration,  their  ab.scncc  does 
not  permit  of  any  inference  being  drawn.  For  the  methods  of 
determining  their  presence  see  the  chapter  on  Kxamination  of  the 
Feces. 

Indicanuria. — Indican  occurs  normally  in  small  quantities  in  the 
urine  as  the  result  of  the  oxidation  of  the  indol  and  its  combina- 
tion with  the  sulphate  of  potassium,  forming  potissium  indoxyl  sul- 
phate (C,H,NKSOJ.  The  chemical  reaction  is  probably  as  follows: 
CM,s  +0  =  c;h,(OH)N 

liulol.  IniJoiyl. 

C.H,(0H1N  +  HKSO,  =  C.H.NKSO,  +  11,0. 

IndoI  is  formed  as  the  normal  product  of  intestinal  digestion,  and 
has  been  shown  by  Radziejcwsky,  Kuhne,    and  Ncncki  to  be  the 
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result  of  bacterial  fermentation  of  protdd  food  material.  The  inves- 
tigations of  JafTc.  Salkowski,  Botvman,  and  Bricgcr  have  definitely 
established  the  relation  of  indican  to  indol.  The  amount  of  indican  ex- 
creted under  normal  conditions  varies  directly  witli  ami  almost  [iro- 
portkmaliy  to  tlic  amount  of  the  protcid  nourisJimcnt  taken.  The  daily 
amount  is  from  five  to  twenty  milligrams.  Its  presence  is  best  deter- 
mined by  Jafic's  lest :  To  five  cubic  centimeters  of  urine  an  equal 
amount  of  concentrated  hydrochloric  acid  is  added.  A  concenlrated 
solution  of  caldum  or  sodium  hypochlorite  is  added  drop  by  drop 
until  the  mixture  Incomes  no  darker.  After  each  addition  of  the 
hypochlorite  the  tube  is  thoroughly  shaken.  By  this  method  the 
indican  is  oxidized  to  indjgo-blue.  Chloroform  (three  cubic  centi- 
meters) is  then  added,  which  takes  up  the  indigo-blue.  An  excess 
of  hj-pochloritc  solution  mtist  be  avoided,  as  the  indigo  becomes 
thereby  further  oxidized  to  a  colorless  product. 

It  is  well  to  perform  the  test  several  times  with  varying  amounts 
of  hypochlorite  until  a  maximum  of  the  blue  color  ha.t  been  found. 
This  occurs  when  all  the  indican  has  been  converted  into  indigo- 
blue  and  none  has  been  dccoIonxe<l  by  ovcroxidation.  For  the 
quantitative  estimation  Salkowski's  method  is  to  be  recommended: 
It  is  first  ascertained  how  much  hypochtorile  in  required  to  bring 
out  the  indigo-blue  most  intensely  in  a  given  quantity  of  urine,  as 
already  described.  If  the  urine  is  rich  in  indican,  3.5  c.c.  or  5 
CC  are  used,  otherwise  10  c.c.  are  used.  This  is  then  treated  with 
an  equal  amount  of  concentrated  HCl,  and  the  necessary  amount 
of  hypochlorite,  as  ascertained  in  the  preliminary  test,  is  added. 
The  mixture  is  neutraliiied  with  sodium  hydroxid  and  rendered 
alkaline  with  sodium  carbonate.  The  indigo-bluc  is  collected  upon 
a  filter  and  the  filter  is  then  washed  with  water  until  the  residue  is 
no  longer  idkaline.  It  is  dried  and  repeatedly  extracted  witli 
chloroform,  which  dissolves  out  the  indigo-blue.  This  chloroform 
extract  is  next  diluted  wth  chloroform  to  an  even  number  of  centi- 
meters, and  poured  in  a  glass  vessel  with  parallel  sides.  It  is  now 
compared  tvitli  a  known  dilution  of  indign-blue  placed  in  a  similar 
vesseL  This  is  thereupon  diluted  until  both  solutions  are  of  the  same 
shade.  From  the  amount  of  the  dilution  necessary,  the  amount  of 
indigo-blue  in  the  urine  is  easily  determined.  Jade  has  found  tlie 
amount  to  reach,  under  pathological  conditions,  as  high  as  1 50  mg.  in 
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the  twctily-four  hours.  For  clinical  purposes  Ihi;  quantitative  method 
is  not  neceasaiy.  By  using  definite  quantities  of  urine  (5  c.c), 
hydrochloric  add  (5  c.c).  and  chloroform  (3  c.c.)  in  every  case  ex- 
amined, one  Icarna  by  a  little  experience  the  shade  obtained  from 
normal  urine,  and  can  not  only  readily  recognize  when  it  is  increased, 
but  aliio  gain  an  approximate  idea  of  the  amount  of  the  increase. 
OrlwciJler  has  formulated  the  tliree  conditions  for  an  increased 
excretion : 

1,  There  must  be  sufficient  proteid  material  in  the  small  intes- 
tine, which  shall  undergo  bacterial  digestion. 

2,  There  must  be  sufficient  time  given  for  bacterial  action  to 
occur. 

3,  The  mucous  membrane  must  be  in  a  condition  to  absorb  the 
bacterial  products. 

From  these  statements  it  will  be  seen  that  in  those  conditions 
which  are  accompanied  by  impaired  motility  of  the  intestines  and 
increased  vulnerability  of  its  mucous  membrane  an  increased  amount 
of  indican  will  be  formed.  In  occlusion  of  the  small  intestine,  as 
was  first  shown  by  Jiiffe  and  confirmed  by  .Senator,  Leubc,  von 
JaWsch,  and  Ortweiller.  an  enormous  amount  of  indican  is  formed — 
ten  to  fifteen  times  the  normal  amount  In  experiments  on  dogs 
Jaffe  found  tlie  increase  to  occur  during  the  first  twenty-four  hours 
after  the  ligature  was  applied;  but  the  greater  increase  occurred  on 
the  second  or  the  third  day.  Nothnagel's  experience  is  also  that 
the  marked  increa.sc  does  not  occur  until  after  the  first  twenty-four 
hours.  In  occlusion  of  the  lorgc  intestine  Jafle  found,  in  his  experi- 
ments on  dogs,  no  increase  or  an  insignificant  increase  as  compared 
with  that  attending  occlusion  of  the  small  intestine.  Clinically  it  has 
been  demonstrated  that  marked  indicinuria  can  occur  in  cases  of 
occlusion  of  the  large  intestine,  but  only  after  a  number  of  days  after 
a  secondary  stagnation  in  the  small  intestine  has  developed.  If. 
then,  in  cases  of  intestinal  occlusion,  indican  is  present  in  large 
amounts  in  the  first  two  or  three  days,  there  being  no  other  cause 
for  indicanuria.  it  speaks  for  involvement  of  the  small  intestine ; 
the  absence  of  indican,  for  occlusion  of  the  colon.  After  a  dura- 
tion longer  than  three  days  the  absence  of  indicanuria  speaks  for 
colon  disease,  but  its  presence  permits  no  inference  to  be  drawn.  In 
diffuse  peritonitis  an  enormous  increase  may  occur,  especially  in 
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the  acute  form.  The  peritoneal  inflammation  causes  a  paralysis  of 
tilt'  muscular  coats  of  the  small  intestine,  with  a  coniicquciit  reten- 
tion and  putrefaction  of  the  contents.  The  presence  of  pus  in 
the  peritoneal  cavit>'  also  gives  rise  to  iiidicanuria.  In  chronic  con- 
stipation due  to  atony  of  the  small  intestine  Uiere  is  no  increased 
indicanuria.  1  liave  examined  the  urine  of  patients  who  have  not 
had  a  fecal  evacuation  for  from  three  to  ten  days,  and  have  never 
been  able  to  demonstrate  a  marked  increase.  Bricgcrand  Ortwciller 
have  produced  constipation  by  the  administration  of  opium,  and 
found  the  urine  poor  in  indican.  Increased  indicanuria  has  been 
found  to  occur  in  a  number  of  conditions  associated  with  diarrhea, 
but  when  there  is  ait  involveinenl  of  the  mucous  membrane.  It 
occurs  in  acute  gastro-cntcritis,  typhoid  fever,  tubercular  ulceration, 
chnlcni  nostras,  and  Asiatic  chulera.  The  explanation  is  to  be 
found  in  the  third  condition  of  Ortwciller — the  increased  vulner- 
ability of  the  mucous  membrane.  In  these  conditions,  although  the 
intestinal  peristalsis  is  increased,  yet  there  is  an  increased  bacterial 
activity  with  abnormal  |)utrefaclion,  and  the  condition  of  the  mucosa 
allows  the  ready  absorption  of  the  products.  In  diarrhea  as  the  re- 
sult of  giving  pui^tivcs  and  in  the  cases  of  nervous  diarrhea  I 
have  examined  there  wa.t  found  rather  a  diminution  of  the  amount 
of  the  indican.  In  interpreting  the  diagnostic  significance  of  indi- 
canuria, the  other  nonintcsttnal  sources  of  its  production  must  be 
kept  in  mind  and  excluded.  Its  source  may  exist  in  putrefactive  pro- 
cesses in  other  tracts  and  cavities.  Von  Jaksch  has  found  it  in  cases 
oi  empyema,  gangrene  of  the  lungs,  and  putrid  bronchitis.  Its  pres- 
ence in  purulent  peritonitis  has  been  mentioned.  It  has  been  found 
in  diseases  of  tlic  stomach  associated  with  subacidit)'  and  anacidity ; 
also  in  gastric  carcinoma  and  stenosis  of  the  pylorus  due  to  any 
cause. 

Indirubin  i<t  often  found  accompanying  indican.  This  substance 
was  found  by  Roscnbach  to  >'icld  indigo-rcd  on  boiling  the  urine 
and  adding  concentrated  nitric  acid  drop  by  di'op.  The  formation 
of  a  deep  red  color  is  due  to  the  presence  of  indigo-red.  It  has  the 
same  signifkance  a^  indican. 

Ethereal  Sulphates. — Dcsidcs  the  combination  of  indoxyl  uHlh 
sulphates,  other  etltcreal  compounds  arc  formed  and  appear  in  tlic 
urine  as  sulphids.      They  are  the  sulphates  of  phenol,  kresol. 
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skaloxyl,  and  pyrocalecliin  or  orthodihydroxy-bcnzenc.  These 
substances  were  discovered  and  studied  by  liaumann  ("Pfluger's 
Archiv,"  Bd.  xii  u,  xili).  The  daily  amount  txcrctcd  normally 
varies  between  the  wide  limits  of  0.094  gm.  and  0.62  gm.  (see  von 
den  Velden,  "  Virchow's  Archiv."  Bd,  lxx).  The  proportion  of  the 
ethereal  sulphates  to  the  preformed  sulphates  in  the  urine  is  on  the 
average  i  to  10,  but  the  variations  from  this  proportion  under  per- 
fectly normal  conditions  are  often  so  great  that  to  judge  of  the 
abnormal  deviations  by  it  is  not  justiliable.  Great  importance  has 
been  laid  upon  this  ratio  for  judging  the  intensity  of  intestinal  putre- 
faction ;  but  Fr,  Miillcr.  Salkowski,  and  von  Noorden  have  shown 
that  the  ratio  is  of  minor  importance.  Of  much  more  value  is  the 
absolute  amount  of  the  ethereal  sulphates. 

Baumann  and  Morax  ("  Zeitschr.  f.  physiol.  Chem.,"  Bd.  x,  1886) 
showed  that  cleansing  the  intestinal  canal  o{  a  dog  by  calomel  causes 
the  ethereal  sulphates  to  di.'iappear.  On  the  other  hand,  if  intes- 
tinal putrefaction  is  increased  by  neutralizing  the  hydrochloric  add 
of  the  stomach  with  carbonates  the  amount  of  ethereal  sulphates  is 
abnormally  increased.  By  the  estimation  of  these  compounds, 
then,  we  gain  an  insight  into  the  degree  of  the  putrefaction.  If  one 
desires  to  disinfect  the  bowels  previous  to  the  operation  of  resection, 
the  disnpjiea ranee  of  the  ethereal  sulphates  is  an  indication  that  the 
disinfection  has  been  partially  accomplished  (sec  Kast  and  Boas, 
"  Mtinch.  mcd.  Wochenschr.."  No.  4,  1888).  .Absolute  disinfection 
of  tile  intestine  by  therapeutic  means  is  impossible  (sec  chapter  on 
Intestinal  Bacteria).  The  normal  amount  varies  Iwtween  such  wide 
limits  (•^ee  above),  and  the  methods  require  so  much  time  that,  for 
ordinary  clinical  purposes,  one  is  usually  satisfied  with  the  detenni- 
nation  of  the  increase  of  one  of  these  sulphates — viz..  indican.  When 
the  indican  is  increased,  the  other  sulphates  are  usually  increased; 
but,  on  the  other  hand,  the  total  ethereal  sulphates  arc  increased  in 
conditions  when  the  indican  is  not.  as  in  acute  infectiuus  diseases 
(diphtheria,  erysipelas,  etc.)  (Brieger,  "  Zeitschr.  C  klin.  Mcd,," 
Bd.  til.  iSSi). 

Diazo  Reaction. — Boas,  in  his  work  on  "  Diseases  of  the  Intes- 
tines," has  called  attention  to  the  occurrence  of  Khrlich'.s  diazo  re- 
action in  cases  of  tubctrulosis  of  the  bowels.  He  holds  that  this 
reaction  is  seldom  mis-scd  in  these  cases.     In  a  number  of  cases  of 
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this  t>-pc  examined  by  ua  the  reaction  ura»  marked.  It  must  be 
reCiilled,  tiowcvcr,  that  tliix  reaction  is  pri:»cnt  in  lonf^-standing  cases 
of  pulmonary  tuberculosis,  in  which  Uicrc  is  liable  to  be  an  intestinal 
ulceration.  Thus,  Midiaehs  ("Berlin,  klin.  Wochcnschr.,"  March 
26,  I900)  found  that  out  of  167  cases  of  phthtsLs  examined,  tlie 
reaction  was  positive  in  1 1 1  aises— r.  r.,  in  over  66  per  cent. 

The  reaction  is  therefore  of  use  in  diagnosing  tubercular  ulcer- 
ation from  other  forrn^  in  which  the  reaction  docs  not  occur,  as  car- 
cinomatous ulceration,  but  it  is  of  no  value  in  the  diagnosis  of 
ulceration  fifr  st.  The  Ehrlich  diaio  reaction  is  also  a  very  delicate 
test  for  tlic  presence  of  bilirubin  in  the  urine ;  the  test  depends  upon 
tlie  formiktioii  of  azobilirubin  (F.  Froscber,  "Ccntialbl.  f.  initcrc 
Med.,"  No.  7.  I90i)l 

Acetone  and  diacetlc  acid  have  been  frequently  observed  in 
the  urine  in  cases  wheix:  there  was  wasting,  with  consumption  of  the 
tis.tuc  albumins,  due  to  any  cause.  In  cases  of  intestinal  disease 
accompanied  by  wasting  acctonuria  is  of  common  occurrence. 
Wltcthcr  there  i.t  an  acctonuria  due  to  abnormal  disintegration  of 
food  albumins  in  the  intestines  is  as  yet  a  matter  of  doubt.  In  other 
words,  is  there  a  true  enterogenous  acctonuria  or  is  its  presence  due 
to  a  disintegration  of  the  albumins  of  the  body — inanition  accton- 
uria? H,  Loreiiz  {'•  Zcitschr.  f.  klin.  Med.."  Bd.  xix.  i89j)found 
acetone  and  ofh:n  diacctic  acid  in  all  cases  of  gastro-cnteritis  ex- 
amined. In  general  t)ic  amount  of  <icetone  was  proportional  to  the 
intensity  of  the  symptoms.  He  found  it  also  in  intestinal  ulceration 
and  occlusion  ;  in  intesttniil  disturlxince  <lue  to  tenia; ;  and  in  several 
casca  of  peritonitis  accompanied  by  vomiting  and  diarrhea.  In  a 
number  of  tliesc  cases  acetone  is  found  tn  the  stool  and  stomach- 
contents.  The  fact,  further,  that  it  has  been  found  in  the  contents 
of  a  dilated  stomach  by  von  Jaksch,  von  Noorden,  and  Lorenz 
seems  to  be  evidence  of  a  genuine  digestive  acctonuria.  It  must  be 
remembered  that  the  acetone  in  the  stomiich -contents  may  be  due  to 
an  excretion  from  the  blood  into  the  stomacli  analogous  to  the  pres- 
ence of  urea  in  the  contents  in  cases  of  deficient  kidney  functioning. 
Furthermore,  in  all  the  cases  in  which  Lorcnz  has  found  acctonuria 
there  was  a  marked  disturbance  »(  nutrition  with  consequent  wast- 
ing. *  Dituetic  aaH  is  ver>'  rardy  found  without  acetone.  Its  pres- 
ence is  of  much  more  importance  than  that  of  acetorK.  It  indicates 
»7 
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3  serious  pathological  process,  and  gi\'es  to  the  case  an  unfavorable 
prognosis.  In  diseases  of  children  it  is  of  less  serious  import,  the 
case  often  terminating  in  recoverj*  in  spite  of  its  presence. 

Gerhardt's  Bordeaux  reaction,  for  delecting  diacetic  add  in  the 
urine,  is  obtained  bj-  adding  to  the  urine  a  ivtt  drops  of  a  solution 
of  iron  chlorid  diluted  until  it  has  the  color  of  Rhine  urine,  to  pre- 
cipitate phosphates ;  it  is  then  filtered  and  a  lew  more  drops  are 
added.  A  Bordeaux-red  color  with  a  \ToIel-red  foam  results,  the 
color  disappearir^  on  the  addition  of  sulphuric  add.  The  filtration 
b  not  absolutely  necessary. 
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CHAPTER  X. 

DtAGNOSTlC  SIGNIFICANCE  OF  CHEMICAL  AND 

PHYSICAL  EXAMINATION  OF  THE  GASTRIC 

FUNCTIONS  FOR  INTESTINAL  DISEASES. 

A  knowledge  of  the  peristaltic  and  secretory  function  of  the 
stomach,  as  well  ars  of  its  chemistry,  is  of  far-reaching  importance 
in  the  diagnosis  of  intestinal  diseases.  Besides  being  of  great 
tlierapeutic  interest  to  know  whether  the  stomach  is  implicated  in 
the  various  intestinal  diseases,  abnormal  states  of  the  stomach  in 
themselves  are  frequently  the  direct  cause  of  the  intestinal  abnor- 
malit>'.  whicli  has  come  to  the  foreground  and  completely  sub- 
merged the  original  gastn'c  disturbance. 

Gastritis. — Acute  and  chronic  catarrh  of  the  stomach  is  often 
the  f<ircnitmer  of  enteritis,  p^irticularly  duodenitis.  The  autlior  has 
pointed  out  previously  (Hemmcter,  "  Icterus  and  Cholangitis."  "  Bul- 
letin of  the  Mar)'land  Univen^ily  Hosi>ilal,"  March,  1898)  that 
two-thirds  of  all  cases  of  simple  catarrhal  duodenitis  associated 
with  icterus  present  the  signs  of  hypo*  or  aclt)'lia  gastrica,  and  that 
the  symptoms  and  course  of  this  form  of  icterus  were,  in  his  expe- 
rience, rruirkedly  benelited  by  the  administration  of  HCI.  This,  of 
course,  has  no  reference  to  those  cases  of  icterus  due  to  cholelithi- 
asis. TIk  fenncntative  masses  which  replace  the  normal  gastric 
chyme  in  acute  gastritis  are  prominent  causes  of  duodenitis. 

Ulcer. — Leube  ("Spec.  Diag.  d.  inneren  Krankiiciten,"  1898, 
Bd.  t,  S.  290),  in  differentiating  between  gastric  and  duodenal  ulcer, 
expresses  the  opinion  thai  a  low  degree  of  HCI  with  the  symptoms 
of  ulcer  speak  for  its  location  in  the  duodenum.  One  of  his 
undoubted  cases  of  duodenal  ulcer  had  an  amount  of  free  HCI  equal 
to  o.  16  per  cent  The  relation  of  gastric  hyperacidity  to  peptic  ulcer 
has  been  set  forth  in  the  author's  book  on  "  Diseases  of  ttie  Stom- 
ach," second  edition,  page  501.  Suffice  it  to  say  that  the  hyper- 
clilorhydria  which  Rtcgcl  first  emphasized  as  being  constantly  associ- 
ated with  gastric  ulcer  was  later  confirmed  in  man)'  analyses  by  von 
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papilla,  which  mark  the  entrance  point  of  the  common  gall*  and 
{laiicreatic  ducL  Tlic  Hupr.ipapiilary  stenoses- — tliose  located 
between  the  papilla  and  tJic  pylorus — can  not  be  diagnosed  by 
analysis  of  gastric  contents,  because  the  obstruction  prevents  the 
entrance  of  duodenal  contents  into  the  stomach.  But  the  infrapaji- 
illary  stenoses — those  which  pres-ent  the  duodenal  .secretion  from 
reaching  the  jejunum-^re  marked  by  the  constant  presence  of 
considerable  bite  in  the  stomach  when  the  contents  are  taken  in 
the  nKiniing  before  breakfast.  Boas  was  the  first  to  point  out 
that  under  such  conditions  pancreatic  juice,  and  probably  altio 
a  small  amount  of  succus  entcricus,  enters  the  stomach  together 
with  the  bile,  and  tliat  the  gastric  secretion  may  be  rejihiced 
by  a  duodenal  digestion,  especially  if  the  amount  of  HCl  secreted 
is  low.  [fan  abundance  of  HCl  is  still  secreted,  no  marked  change 
in  the  character  of  the  digestion  occurs.  The  digestive  processes 
in  the  duodenum,  the  preparatory  accumulation  of  duodenal  secre- 
tion, and  some  of  the  digestive  properties  of  the  combined  mixture 
of  gastric  chyme  and  duodenal  secretions — see  the  exjicrimcnts  of 
Chittenden  and  Rachford  (/.  c.)  on  this  subject — have  been  stated 
in  a  separate  chapter.  Our  knowledge  of  the  nature  of  duodenal 
digestion  is  still  problematic  in  many  respects.  Many  of  the  asser- 
tions commonly  found  in  text-books  on  phy.siolog)-  concerning  in- 
testinal indigestion  arc  pure  assumption,  and  by  no  means  con- 
trolled by  experitncnt  or  hi.aological  investigation.  We  must  be 
prepared  to  see  many  favorite  interpretations  concerning  intestinal 
indigestion  and  autointoxication  modified  in  the  future.  Lukjanow 
expresses  the  hope  that  ("  Die  Pathologie  dcr  Vcrdauung."  Leip- 
zig, 1899.  p.  231)  by  my  method  of  duodenal  intubation  new  light 
may  be  thrown  upon  this  subject  Boas  ("  Dannkrankheiten,"  /.  c, 
p.  136)  suggests  that  the  presence  of  pancreatic  ferment  in  the 
stomach  with  a  palpable  tumor  in  the  region  of  the  descending  arm 
of  the  ditodeiium  ^peak.s  for  pancreatic  tumor,  and  the  absence  of  the 
ferments  is  an  argument  against  pancreatic  tumor.  1  have  had  no 
experience  with  the  presence  of  pancreatic  enzymes  occurring  simul- 
taneously with  a  palpable  tumor  in  that  region,  but  so  far  as  the 
absence  of  pancreatic  enzymes  in  the  gastric  contents  being  a  con- 
traindication of  pancreatic  tumor  is  concerned.  I  recall  two  ca.>ics  in 
my  experience  where  pancreatic  tumor  wa.s  found  at  operation,  but 
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there  were  no  p^increatic  enzymes  in  the  gastric  contents  at  analyses 
taken  on  four  different  occasions  in  each  case.  I,  therefore,  do  not 
look  upon  this  as  a  reliable  sign,  because  the  pancreatic  neoplasm 
may  be  present  and  stenose  the  pancreatic  duct,  thus  preventing  tlie 
outflow  of  pancreatic  juice. 

Jejunal  Stenoses — Relation  to  Gastric  Contents. — The 
gastric  contents  in  jejunal  stenosis  resemble  the  jejunal  chyme — 
J.  f.,  they  are  slightly  fecal,  of  a  yellowish-brown  color,  and  do  not 
present  at  any  lime  the  reactions  of  pure  bile  and  pancreatic  juice. 
The  further  particulars  concerning  this  phenomena  have  been  dis- 
cussed in  the  chapter  on  l^nterosteniiscs. 

The  Gastric  Secretions  and  Intestinal  Complications. — 
AchyUa  gastrica  i.t  frequently  associated  with  diarrheas,  and  in  cases 
of  chronic  diarrhea  it  is  very  important  to  analyze  the  stomach-con- 
tents. Many  such  cases  in  my  own  practice  have  been  relieved  by 
the  simple  administration  of  IICI  {Hcmmcter,  "  Diseases  of  the 
Stomach,"  second  edition,  p.  328 ;  also  "  The  Logic  of  HCl  Therapy, 
etc.,"  in  ".A.merican  Medicine."  Nos.  3  and  4,  April  ro  and  27,  1901). 
B.ias  (/.  c.  p.  137)  also  admits  of  a  certain  connection  between  aiin- 
cidityand  chronic  diarrheas,  and  OppIer("  Deutsch.  med.  Wochcn- 
schr!,"  1896,  No.  33)  has  written  a  verj-  scholarly  article  on  tlic 
complete  suppression  of  gastric  secretion  in  chronic  diarrheas. 

Reversely,  h)'peracidity  is  frequently  observed  in  causative  rela- 
tion with  chronic  obstipation,  so  that  a  relief  of  the  hyperchlorhy- 
dria  by  alkalis  cures  the  constipation.  Sometimes  this  symptom 
can  be  relieved  by  morphin,  opium,  or  belladonna  in  these  cases, 
because  these  drugs  inhibit  the  secretion  of  HC  AlUlly^s  of  gas- 
tric contents  is  then  as  important  in  the  course  of  diarrhea  as  it  is 
in  the  course  of  constipation. 

Gastrectasia  and  Gastroptosis. — Both  dilation  as  well  as  dis- 
placement of  the  stomach  may  be  assod-itcd  ivtth  deranged  gastric 
chemistry,  which  in  turn  is  of  influence  in  the  pathogenesis  of  intes- 
tinal diseases.  In  some  forms  of  tlic.se  disea.'tes  medicition  by  the 
mouth,  intended  for  the  relief  of  intestinal  symptoms,  reaches  the 
intestine  either  ^'ery  late  or  not  at  all .  because  of  tlie  e.visting  g.i.Mric 
motor  insufTicien cy.  Gastroptosis  and  gastrectasia  may  also  simu- 
late displacements  of  the  colon,  and  for  these  reasons  alone  n  study 
of  the  contents  of  the  stomach  and  its  size  and  location  is  indis- 
pensable when  we  are  treating  obstinate  intestinal  diseases. 


CHAPTER  XI. 

DUODENAL   INTUBATION. 

t::L'  methods  nowadays  employed  in  the  physical  diag- 
'  of  the  intestine  Iiavc  gained  a  liold  upon  the  confi- 
1.111,'*  which  is  comjiarablc  only  to  the  reputation  of  aus- 
ii!  percussion  and  examination  of  the  sputum  in  pulmonaiy 
1  examination  of  the  urine  in  diseases  of  the  kidneys. 
(da  are  the  microscopic  examination  of  the  feces,  the  ex- 
r  test  lavage  of  the  colon,  direct  inspection  of  the  rectum 
<  I,  and  examination  of  curcttings  gaint;il  during  thLs  direct 
The  method  to  be  described  at  present  can  not  claim 
tation  for  being  productive  of  diagnostic  conclusions; 
I  it  is  so  far  the  only  method  from  which  any  hope  may 
'■^r  further  and  future  knowledge  concerning  the  physio- 
,>atholo{;ical  chcmistr\'atid  permeability  of  the  duodenum 
a.  a  description  of  this  method  appears  justifiable.    Intuba- 
duodenum  may  give  valuable  inforniation  in  two  ways: 
Torm  us  concerning  the  pemieability  of  the  pyloru.*  and 
'>d  jejunum,  and  (2)  wc  may,  under  favorable  conditions, 
ipiratc  the  duodenal  chyme  and  subsequently  analyze  it 
the  gastric  chyme  is  drawn  and  analyzed  for  purposes  of 
Lulejanovi-  ("  I'athol.  d.  V'crdauung,"  p.  23 1)  emphasizes 
<ty  of  further  knowledge  concerning  the  chemical  pro- 
beginning  of  the  small  intestine,  and  hopes  for  the 
a  technic  which  may  I^-  serviceable  for  obtiiining  and 
Uic  intestinal  contents  of  patients  as  drawn  from  the. 


i£  only  way  in  which  such  knowledge  could  be 
a^l^^ct  the  discharge  from  fistula:  of  the  small  in- 
^^^B^em.  Kut  few  fistuL-c  have  occurred  in  the 
^^^mm  '•e  celebrated  ca^  o(  Busch  in  the 

-luninatiop  7e  from 
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such  fistulx  has  given  valuable  informntion,  the  chief  objection  to 
them  is  that  such  patients  can  not  be  considered  as  being  in  a 
norma]  condition — an  intestinal  wound  discliarging  upon  the  ab- 
domcn  constitutes  a  serious  disturbance  of  normal  functions. 

Anticipating  tiie  great  needs  of  di;Lgnosis  by  increased  knowledge 
of  the  chemical  processes  in  the  duodenum,  Uoas  attempted  to  force 
the  contents  of  the  beginning  of  the  intestine  back  into  the  stomach 
tlirough  massage,  and  tiience  to  draw  it  by  niean.t  of  tlic  lavage 
lube  ("ZciUchr.  f.  klin.  Med.,"  Bd.  xvii,  H.  i  und  2,  1890,  S.  155). 


? 


A 


t» 


Flc.  IS.— ArrARams  for  OrrAiHinc  iKncaTiKU  CoKmiitt. 


The  first  methodical  procedure  to  obtain  the  contents  of  the  duo- 
denum in  the  human  subject  was  described  by  the  author  in  1896 
(J.  C,  Ilemmcter,  '■  Intubation  of  Ditodenum."  "  Bulletin  of  Johns 
Hopkins  Hospital,"  vo).  vii.  No.  61),  and  later  in  Boas*  "Arch.  f. 
VcrdauunKs-Krankhcitcn."  "Versuche  i.  Intubation  des  Duo- 
denum." Bd.  II.  S.  85.  The  following  is  an  abstract  original 
report  describing  the  author's  method  ; 

This  method  consists,  in  the  first  place,  of  the  introduction  of  a 
jthin  elastic  rubber  bag  into  the  slomacli.     This  bag.  when  folded 
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over  a  tube  which  runs  through  it,  docs  not  occupy  so  much  9[>acc 
as  an  ordinary  stomach -tube,  and  has  the  exact  sliapc  of  the  human 
stoniacii  when  it  is  distended  by  blowing  it  up  within  tliat  organ,  to 
which  it  fits  itself  exactly,  and  is  closely  applied  to  the  gastric  walls. 

The  intragastric  bag  is  distended  by  the  pressure  app^iratus  shown 
in  figure  l6.  The  graduated  bottle  A  is  full  of  water  and  elevated 
above  the  bottle  S,  which  is  empty  and  also  graduated. 

The  stomach -stiaped  bag,  C,  when  it  reaches  the  stomach,  is  con- 
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nectcd  with  the  lower  empty  bottle,  B.  Then  the  stop-cock  con- 
necting  A  with  B  is  opened,  and  the  water  runs  from  A  into  B, 
displacing  the  air  in  B,  which  distends  the  bag  C  within  the 
stonueli,  filling  tt  entirely.  As  is  observable  on  thi»  bag,  a  guide 
is  contained  in  it,  running  along  the  dotted  line  parallel  to  the  lesser 
cur\'aturc.  In  this  guide  the  duodenal  tube  is  inserted,  lubricated 
with  glycerin  before  tile  bag  is  pushed  into  the  stomach.  This  lube 
is  provided  with  very  thick  walls,  by  virtue  of  which  it  is  not  easily 
kinked  or  bent  upon  itself  (sec  cross-section.  Fig.  17). 
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The  relation  of  the  thickness  of  the  walls  to  the  diameter  of  the 
lumen  is  shown  in  the  cross-section  of  figure  1 5.  When  the  intra- 
gastric bag  is  inflated,  it  fills  the  stomach  entirely.  The  duodenal 
tube  lies  in  its  sheath  or  guide,  and,  on  being  puslied  onward  from 
the  mouth,  it  is  not  possible  for  it  to  go  anywhere  else  except 
through  the  pylorus  into  the  duodenum.  In  the  illustrations  it  can  be 
seen  that  the  bag  is  not  distended  by  the  duodenal  tube,  but  a  sep- 
arate very  small  tube  runs  down  the  esophagus,  ending  in  the  bag, 
serving  the  purpose  of  its  distention.  Both  tubes  together  do  not 
occupy  so  much  space  as  an  ordinary  st'^mach-tube. 

Wy  this  method  we  can  obtain  the  contents  of  the  intestine,  and 
the  gut  may  in  any  of  its  parts  be  reached  with  safet>*. 

After  known  test-meals  it  is  possible,  after  they  have  passed  from 
the  stomach  into  tlie  duodenum,  to  draw  out  samples  from  this 
part  and  subject  them  to  analysis.  By  alternately  distending  any 
part  with  air  or  water  we  will  be  enabled  to  locate  the  part  by  the 
percussion  sound  on  the  outside  of  the  abdomen,  and  the  distance 
it  ts  located  from  the  mouth  can  be  seen  from  the  length  of  tube 
r  introduced. 

Small  electric  Uimps  may  be  introduced  into  the  duodenum  as 
they  arc  into  the  stomach,  and  the  location  and  condition  recog- 
nized by  elect  rod  iaph  .any. 

Hitherto,  in  all  e.\periinents  on  this  subject,  it  has  been  impossible 
to  obtain  either  the  pancreatic  or  biliary  secretion  in  a  pure  con- 
dition ;  this  is  due  to  the  fact  that  both  the  pancreatic  and  the 
common  gall-duct  empty  into  the  descending  portion  of  the  duo- 
denum very  near  each  other. 

In  May,  189",  I  had  under  observation  a  female  patient  who 
had  suffered  repeated  biliary  colic.  At  times  she  passed  small 
stones  witliout  giving  her  much  pain — at  least  they  were  found  in 
the  stools  without  having  given  her  any  colic.  She  was  deeply 
jaundiced  and  willing  to  umlergo  an  operation  to  be  relieved. 
Through  the  comparatively  thin  abdominal  walls  we  were  able  to 
feel  numerous  stonett  in  the  gall-bladder.  She  con.sented  to  an 
attempt  at  intubation  of  the  duodenum  to  determine  whetlier  there 
was  any  bile  secreted.  The  duodenum  wa.*  enteied  without  diffi- 
culty, and  cleansed  by  running  in  and  aspirating  out  distilled  wann 
I'atcr.     I'welvc   hours  aflerwar<l,  no  food  having  been  taken  in  the 
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mean  while,  the  duodenum  was  again  intubated  according  to  our 
method,  aiid  washed  with  100  cc.  of  warm  distilled  water. 

On  being  aspirated,  the  water  was  still  clear,  but  viscid  and 
sticky,  similar  to  a  solution  of  cgg-atbumen.  It  contained  no 
bilc-pigmcnts  nor  cholcstcnn,  and  was  free  from  taurochoLites  and 
glycocholatcs.  It  was  colorless  and  odorless,  and  seemed  very  rich 
in  some  form  of  albumin.  That  it  was  a  solution  of  pancreatic  juice 
was  prov'cd  by  its  digesting  fibrin  and  scrum  albumin. 

The  Juice  obtained  in  this  manner  digested  from  S5  to  95  per 
cent  of  Merck's  dried  serum  albumin  in  the  digcstorium  at  100°  F. 
in  two  hours.  The  amyloljlic  and  fat-decomposing  property  of  the 
juice  was  determined  in  a  similar  manner.  One  is  therefore  justified 
in  concluding  that  in  this  case  the  pancreatic  juice  was  obtained 
almost  pure,  <is  there  were  no  bile  elements  contained  in  it.  the  bile 
being  prevented  from  entering  the  duodenum  by  a  calculus  or 
catarrhal  occlusion  in  the  common  duct.  This  is  an  evidence  that 
tlicsc  are  cases  of  occlusion  or  stenosis  of  the  common  gall-duct 
not  involving  the  pancreatic  duct.  As  there  are  also  pancreatic 
calculi,  or  occlusion.^  of  the  duct  by  neoplasm  or  catarrhal  swelling, 
it  is  conceivable  tliat  wc  may  yet  be  able  to  obtain  the  bile  in  a  pure 
contlition,  and  free  from  pancreatic  juice,  from  the  human  subject, 
without  operation. 

The  secretion  of  Brunner's  and  Licbcrkilhn's  glands  will,  how- 
ever. alwa>'5  constitute  an  admixture  of  these  juices. 

The  second  method  of  duodenal  intubation  was  invented  by  IJr. 
Franz  Kulin,  of  Ricgel's  school,  and  pubhshed  in  the  "  Miinch. 
med.  Wochen.ichr.,"  No.  29,  July,  1896,  S.  674.  Further  commu- 
nications appcaR'd  m  the  "Arch.  f.  Vcrdauwngs-Krankheiten,"  Bd. 
Ill,  S.  19  ("Sondierungen  am  Magen,  l*j'lorus,  und  Dunndarm  dcs 
Menschcn").  Kuhn's  method  ts  more  practical  than  my  own,  be- 
cause the  inslrumcnbi  are  simpler  in  construction  and  permit  of 
entrance  into  the  duodenum  with  greater  surety  than  the  method  by 
means  of  the  intragastric  balloon  sheath.  It  consists  essentially  of 
3  tube  built  up  of  four  different  parts,  one  ensheathed  in  the  other. 
While  this  gives  the  tube  sufficient  rigidity  to  penetrate  the  pylorus, 
it  is  not  stiff  enough  to  do  harm  in  the  hands  of  a  person  who  has 
learned  the  method  from  a  capable  teacher.  1  should  remark  here 
tliat  intubation  of  the  duodenum  had  always  best  be  learned  from  a 
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capaUe  taaater,  for,  fikc  gastrascopgr,  it  can  hardly  be  acquired  by 

-teachiiic. 

Tbe  tliree  puts  of  tbc  Kdhn  mnibatjon  tobeaie  aeeo  tn%ure  17, 
369.  in  c^oss-^ect>o^.  Tbcy  oooabt  of:  (t)  A  rubber  tube  or 
corering  foe  the  wbolc  instnaoeot,  die  walls  at  which  increase  m 
thickness  toward  ibe  lower  end  of  the  tube  (see^,  F%.  17.  p.  269); 
(2)  inside  of  this  is  a  very  AexSile  octaUic  tabc.  which  b  constructed 
by  spirally  winding  a  metal  band  of  copper  bronxe  around  a  solid  steel 
rod :  the  band  of  copper  bronze  has  an  S  shape  on  cross-section ;  it 
can  be  seen  atiirA.in  parts  1  and  3  of  figure  17.  page  269:  in  windit^ 
this  band  the  gnx)\-es  of  the  5  fit  into  each  other  so  snugly  that  the 
^ral  tube  will  hold  n-ater  when  it  is  perfectly  constructed.  At 
ithe  same  time  it  is  capable  of  undeigoa^  serpentine  undulations  and 
bendings.  and  of  exhibiting  a  nurv-clous  flcxibJltl}'.  (3)  Within  the 
inetal  spiral  tube  there  runs  a  smoothly  polished  spiral,  constructed 
of  rclati\Tly  thick  steel  wire,  woond  tightly,  and  making  a  \Try  elastic 
rod  with  considerable  S|»ii^incss.  Tliis  spiral  tube  moves  eanly 
within  the  metal  cb.itic  lube;  its  lower  end  terminates  in  a  little  knob. 
The  spiral  hose  described  undcr(3).  inunediatclyac^accntlo  the  rub* 
bcr  tube,  would  not  ha\'e  sufficient  rigidit}*  aitd  springiness  but  for  the 
third  smoothly  polished  and  tightly  wound  spiraL  By  pressure  upon 
the  inr>ermost  rod  at  the  external  part,  which  projects  from  the  ci>d  of 
the  iivstrument,  the  little  knob  at  the  duodenal  end  b  pushed  against 
the  spiral  tube  dcscnbcdundcr(2).  which  rests  in  a  ridge  molded  into 
the  rubber  tube  and  imparts  to  it  curiously  seeking  and  tactile  motions. 
Such  slight  pressure  on  the  external  end  of  the  aj^ratus.  when  the 
tubes  are  pushed  into  each  other,  when  executed  outside  of  the  body, 
can,  by  sidlfal  nianipuUtion.  give  to  the  mo\-emcnts  of  the  instrument 
the  appeaiance  of  a  living  sn.ike  seeking  its  u'sy  over  obstacles.  (4) 
The  fourth  component  of  the  Kuhn  sound  b  a  simple  slender  steel 
rod  or  wire  which  still  further  strengthens  the  rigidity  of  the  whole 
instrument 

The  ^'arious  parts  of  the  instrumeitt  are  so  constructed  as  to  move 
one  within  the  other  with  the  greatest  fadht>*  and  without  friction. 
In  attempting  tntu^>ation  with  the  Kuhn  instrument,  it  is  important  to 
cstablbh  the  size  and  tocatton  of  the  stomach  beforehand.  Above 
all  things  it  b  necessary  to  assure  one's  self  of  the  location  of  the 
pylorus.  Kuhn  has  devised  .a  special  instrument — the  balloon  sound, 
%ure  IS,  page  270 — for  thb  purpose.     When  distended  witliiii  the 


Pis  r.  dusnm  o(  crou-aeciion  d(  upper  «id  ot  duodfiul  lubi,  phnwlns  ontiid*  rVtbet  toht  If), 

the  wlnT  EnttAHic  ti(acU^~AK*-^i'*t-VHjiid  hollow  tptnlU/^A'p]  iht  iiinrinioft  ulcvl  fvclc  (jfK 

fig.  t.t6airt  the  u|T("i  inrt  lijujf  fmlpicl  ihi  InuniBKni  iiKUol  lu  Ut  nibber  (bwh 

Fii-s.  Bhuwk  ihr  Inuvr  rnil  of  I'lr  Oiiodviul  tn|i<»  irrib  tti«cnL4mil  iliit'kenlniE  of  iht  runiwr  v 

DaUkdi  lubr.inij  UlunraiUiK  Lhi  iubb«[  ihtM  or  ride*  pmvM^iii  the  mcullli;  iptnla  Irani 

nactilniioihc  Llpiil  ihi:  xiMiumciil, 

in  the  esophagus.  The  metal  parts  of  none  of  the  sound.t  reach  to 
tlic  tip  of  tlte  rubber  sheatli  or  Jnciuing.  tliuH  insuring  the  neces- 
sai>'  softness  and  elasticity  at  the  duodenal  end. 


Method  of  Introduction. — The  Kiihn  tube  is  introduced  into 
the  stomach  like  an  ordinary  stomach-tube ;  a  previous  knowl- 
edge of  tlic  exact  size   and  location   of  this   organ   pennits  the 


I 
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Fiis.  Tu— EionlAORAL  SouNn. 


operator  to  judge  the  location  of  the  tube  while  it  is  in  the 
stomach,  i  prefer  to  turn  tlie  patient  on  the  right  side  after  the 
tube  has  reached  the  stomach,  and,  if  the  abdomen  is  relaxed,  the 
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sound  can  be  gmsped  with  the  fingers.  The  »tomach,  of  cours«, 
must  be  previously  emptied  by  lavage — this  is  not  only  necessary  to 
facilitate  the  passage  of  the  sound,  but  also  to  assure  one's  self  that 
whatever  is  aspirated  could  not  possibly  come  from  the  stomach, 
but  must  come  from  the  duodenum.  Figure:*  20  and  21  are 
schemata  giving  an  idea  of  the  manner  in  wliich  the  Kuhn  tube 
glides  along  the  stomach's  greater  curvature,  as  observed  in  cad- 
avers and  animals.  Figure  30  shows  what  usually  happens  to  ordi- 
nary rubber  stomach-tubes  when  such  an  intubation  is  attempted  with 
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TI.'BK  OIH  ArTKurnHb  TO  finM  nuH>c«H 


Fic.  >!.— TiiK  Kl'HH  IJixinmai.  Tiim  P«u- 

IHG  TWaOk-UM  ms  STOKtrCH. 


them.  Even  without  massage  and  guiding  the  lube  with  the  fingers 
from  the  outside  intubation  of  the  duodenum  is  possible  by  the  Kuhn 
method.  I  have  used  it  on  thirt>'-four  different  patients,  mainly  for 
the  purpose  of  assuring  m)'sclf  of  the  permeability  of  the  pylorus. 
The  chemical  analysis  of  duodenal  contents.  M-hich  it  is  frequently 
possible  to  dra^v  b>-  this  method,  has  not  been  undertaken  in  a 
suflicicntly  large  number  of  cases  to  permit  of  any  deductions 
valuable  for  diagnosis,  but  the  following  preliminary  report  uill 
show  the  possibilities  of  the  method.*     In  one  patient  in  whom  I 


*  Tie  wojilolrlic,  proWolylk,  and  adipolytic  power  oT  the  duodenal  chrmp  wu  Wcied 
bf  Mandaidiied  wiliiiiani  of  pute  tcuch,  wcit^cd  kniounii  of  6btia.  prepatnl  accimUng 
IB  the  dirccD'onB  uf  CIiitI*iMl«B  ("Abki.  Jouc.  <:f  ihr  Mnl.  Set  ,"  vol.  in,  p.  39),  and 
wciffhed  amottnu  of  pate  u«rilii«<l  oli*«  tnl.     I(  «u  found:  (I)  That  Ibew  amykiftie 
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had  intubated  the  duodenum  successfully  on  five  diffirrcnt  occasions 
I  had  nn  opportunity  of  seeing  the  stoniach  at  an  operation  under- 
taken for  the  relief  of  pyloric  stenosis  due  to  hyperplasia.  The 
stomach  was  in  no  way  injured;  neither  have  I  been  able  to  dis- 
cover, on  the  stomach  of  dogs,  that  tiic  sound  can  produce  any 
injury  to  tlie  gastric  mucosa  when  it  is  properly  handled — and  it 
should  not  be  handled  at  all  unless  it  can  be  properly  handled. 
It  should  first  be  learned  upon  the  cadaver  and  on  animals  before 
it  is  attempted  on  the  living  subject.  One  of  the  earliest  references 
to  duodenal  intubation  in  American  literature  was  pubUshed  by 
Dr.  Fcnton  B.  Turck,  of  Chicago,  in  "  Amer.  Medico-Surgical 
Bulletin,"  July.  1895,  vol.  viii,  No.  1 3,  page  772. 

Our  only  hope  for  advance  in  diagnosis  Ues  in  such  mcthod.s  a.s 
gastroscopy,  duodenal  intubation,  and  sigmoidoscopy,  which  bring 
the  interior  of  the  stomach  and  intestines  closer  to  our  methods  of 
investigation. 


powenof  (hi:  pxncr«atic  juice  at  obtained  from  Ihe  duodentl  chyme,  nuxcd  with  Inle  varied 
nndci  notnial  <Dndilioiu  in  ihc  umE  inilividual  1  (2I  thai  ihcy  larieil  wilh  diHecenl  food 
tinl>UanGO>:  (J)  llial  (at  (olite  oil)  wak  a  (imiiecful  dirtelic  ilimulaiil  tu  Ihc  tecietiim  r>( 
ptncieatic  juice  (J.  P.  rnwlow,  ••  Arbeit  dct  VcfdnuungKltUien."  S,  160) ;  (4)  that  the 
di|[uuvc  activity  of  ihe  vvloui  pancreatic  fcrnicnti  is  mure  cticigetlc  wheii  ihc  i^lric 
•rcrctiun  and  pcriKlalHik  aic  nminnl — in  caws  of  nthylii  gniltitn,  wlictr  the  secniion  of 
HCl  and  o(  the  guliic  fcitncnli  ii  wonting,  the  digeilive  power  of  the  pancreatic  fcr- 
menU  was  decidedly  inferior  10  that  from  catr^  willi  niiiiiiil  ^aMric  dil^tiiin,  t  ri- 
■mined  four  oum  of  achylia  ga^lrica  particularly  lor  this  point,  and  in  all  four  ihe  duo' 
denal  diEeilion  was  evidenlly  inferior  (o  that  found  in  indii'iduali  with  normal  siomachi. 
It  KcrmA,  iherefoTC.  llial  a  normal  »e<rrliiiri  tif  pancrralic  juifi:  i»  dtrpendertl  u^>on  a  riormal 
MCKCioo  of  HCl  in  the  slomikch.  A  diseiue  of  the  slomoch  tupprmmij  (he  lecretion  of 
HCl  rohi  the  pincreai  of  one  of  ili  chief  tliniulanu  li>  (crieliiiri.  This  it  tim  in  acciinl* 
■nee  wilh  tlie  iili>rrvnIion>L  of  J.  I'.  Pawluw  (7.  t. ).  Inasmuch  as  the  ItCI  is  a  stitnulani 
to  pancrtotic  secretion,  we  nioy  aHume  that  anjlhing  which  ilimulales  the  lecretion  of 
HCl  In  the  itomach  will  at«  enhaiiir  llie  dii-i-ilive  [lower  of  jiaiictealic  juice,  (5)  It 
wu  found  that  the  absence  of  bile  from  ihe  duodenal  contents — catarrhal  icterus — reduM* 
llie  pover  uf  the  pancreatic  fennria>  If  thry  arr  ilill  ■cLrcleil ;  hiiih  a  caw;  wak  alrcaily 
d«Kribed  in  ihc  pttccdin};,  where  the  common  gall 'duel  irasslenoKd  by  a  small  ciIcqIus. 
(6)  There  etUts  a  coiDpensaloiy  arranicemeni  whereby  the  alkalinity  of  ihe  |>ancreatic 
}uii;c  incrraica  aa  lh«  acidity  of  llic  KaMric  juice  iucrcases,  anil.  lereiBely,  Ihe  alkalinity 
decrease)  as  the  acidily  of  the  goslric  juice  decreates.  These  results  have  been  mentioned 
lIMrely  to  show  the  pussibillllesof  ihii  method  and  the  larj^  auKniiit  of  wiiik  yd  to  lie 
accomplished  in  Ihia  direcliuii.  Tlio  ciperimcuts  are  still  in  piogresa  and  will  b«  pub- 
lished later. 


PART    SECOND. 

IDIET.— THERAPY  AND    MATERIA    MEDICA    OF 
INTESTINAL    DISEASES. 


CHAPTER    XII. 

PRINCIPLES   OF   DIETETIC   TREATMENT. 

The  Influeruf  of  Various  Food  Classes  on  MftaboUsm. — Caloric  Requirt 
menis. — Isodynamic  Relation  of  ProUidf,  Fats,  and  Carbohydrates— 
Differences  as  Producers  of  Energy.  * 

Our  knowledge  of  the  subjects  may  be  classJIied  into  two  parts : 

1,  The  various  articles  of  food,  their  chemical  and  physical  prop- 
erties, and  the  methods  of  their  preparation  and  combination. 

2.  The  reaction  of  the  organism  to  the  introduced  food  in  a 
normal  and  abnormal  condition.  This  means,  first,  a  description 
of  the  nutritive  substances,  and.  second,  the  manner  in  which  the 
organism  responds  to  the  food.  The  material  which  furnishes  our 
nourishment  comes  from  the  anima!  and  the  vegetable  kingdom  ; 
only  two  substances  come  from  inanimate  nature — these  are  water 
and  sodium  clilorid.  An  experience  of  thousands  of  years,  handed 
from  generation  to  generation,  has  made  us  familiar  with  a  large 
number  of  animal  and  vegetable  constituents  that  are  service- 
able for  nutritive  purposes.     We  call  them  food  substances ;  they 

■  In  wriling  Ihis  chapler  (he  iiulhor  has  Jrnwn  \arge]y  from  the  following  worVi :  Tbo 
jTMarch  and  clinical  work  by  various  inve&Iigalor^,  and  riJirtd  by  K.  Ton  Lcydirn, 
" EmahninE'-Thcrapic  u.  Di.llelik";  MuoL  u.  LWeliiinnn  (edited  by  C.  A.  Ewnld), 
"  Ernlhrang,"  etc.;  F.  Morilr,  "  Gnind/iJgt  (i.  KrankeneraShning";  Th.  Ro5cnbeiin, 
"  Allgem.  Diilolherapie "  in  ■■  Lehrbuch  d.  nllg.  Thcnipie."  von  Eulenburg  u.  Samuel; 
Gilnuin  TbompMn,  "  Dietetics":  G.  I.inossier,  ■■  L'hygitne  du  dyspeplic|uc,"  and  ibc 

II. nl  dietetic  resi^aich  work  by  W.   O.   Atwater  uid  asiocialet]  publiibed    by  the 

1  States  Depvtnient  of  Agriculture. 
|8  373 


274 


UETABOUSU. 


are  adapted,  by  their  chemical  aiid  physical  constitution,  to  be  taken 
up  in  our  or^nism  and  to  be  utilized  in  its  mtUiboli-tm ;  they  are 
suitable  to  our  taste  ;  and  they  have,  for  the  most  part,  no  harmful 
sidc-clTects. 

By  metabolism  is  meant  the  power  that  organized  bodies  possess 
of  continually  using  up  and  renewing  the  niaterial.i  of  which  they 
are  composed.  TJicrc  are  two  kinds — viz.,  anabdism,  which  means 
the  building  uj) — the  process  of  forming  living  iLs-iue  from  the 
nutiicnt  materia] ;  and  catabolism,  the  process  of  breaking  down  or 
using  up  tissue.  Let  us  proceed  to  consider  the  nutritive  value  of 
food.  The  chief  foods  maybe  divided  into  six  groups  :  (i)  Water; 
(2)  salts ;  (3)  proteids ;  (4)  starches  ;  (5)  sugars ;  (6)  (ats  and  oils. 
The  proteid  or  albuminous  substances  contain  an  element  which  is 
absent  from  the  carbohydrates  and  fats — this  element  is  nitrogen ; 
for  that  rca.son  the  proteids  are  spoken  of  as  nitrogenous  and  the 
carbohydrates  and  fats  as  noimitrotjenous.  These  three  group*  are 
the  most  imiTortant  when  we  have  to  consider  the  nutritive  values 
of  food.  They  bring  substances  into  assimilation  in  our  bodies 
which  arc  indispensable,  or  they  prevent  or  reduce  tlie  amount  of 
breaking  down  of  tissues.  By  assimilation  is  meant  the  transfor- 
mation of  food  into  such  nutrient  condition  that  it  f^^w  be  taken  up 
to  form  an  integral  part  of  tlie  organism.  From  the  economic 
standpoint  of  dietetics  the  other  food  substances,  such  as  water  and 
salt,  are  not  so  important,  because  we  can,  as  a  general  thing, 
obtain  them  outside  of  the  food  substances. 

As  a  rule,  the  nutritive  value  of  food  substances  is  measured  by 
their  constituent  amounts  of  proteids,  fats,  and  carbohydrates.  The 
animal  organi-sm.  our  body,  is  undergoing  never-ceasing  changes. 
All  substances  of  which  we  are  composed  undergo  an  uninterrupted 
alteration,  exchange,  and  decomposition.  The  tissues  of  our  bodies 
undergo  extensive  chemical  tran.iformation.  the  end-products  of 
which  are  water,  COj,  and  urea.  These  substances  are  given  off  in  the 
liquid  and  gaseous  excretions  of  the  body.  The  wa.ste  of  this  break- 
ing down  is  replaced  from  the  food.  The  designation  metabolism 
for  this  process  is  a  verj'  apt  one ;  if  the  hot!)-  niaintainit  iti  ivcight, 
we  Hpeak  of  a  balance  of  metabolism.  All  processes  of  life  are 
dependent  upon  metabolism  ;  they  depend  upon  the  fact  that  the 
potential  chemical  forces  which  are  hidden  in  the  organism  become 
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free — in  other  words,  pmcncial  energy  is  converted  into  kinetic 
cncri;y. 

Potential  energy  means  power  or  Torcc  wliich  is  not  m;inires[i;il, 
but  latent,  (loritiarit.  .stored  up :  for  example,  tde  potential  enci^y  of 
a  wound  spring,  of  coal,  or  of  a  suspended  body.  Kinetic  energy  is 
power  or  force  actually  performiog — it  means  evolved  force.  All 
foods  contain  potential  eticrgy,  and  it  is  converted  into  kinetic 
energy  by  the  oxygen  in  llie  bod>'.  This  in  n  process  of  burning 
up,  or  combustion.  Tlie  oxidation  of  food  within  the  body  in  the 
process  of  mclaS>oIism.  to  produce  heat  or  force  or  to  build  up  tissue, 
b  a  process  of  combustion,  and  it  is  generally  accompanied  by  the 
formation  of  heat,  though  it  also  e\preitses  it:«clf  by  the  mechanical 
work  done  by  our  muscles,  the  chemical  and  physical  work  done 
by  the  glands,  and  the  mental  work  of  the  brain.  The  three  main 
food  substances— protcid.  carbohydrates,  and  fats^irc  the  fuel  of  the 
organism.  When  we  undertake  a  chemical  analysis  of  the  body,  we 
find  much  proteid  or  nitrogen  substance,  much  of  fat,  but  very  little 
of  carbohydrates.  The  protcid  or  albumin  is  an  inte<^ral  constitu- 
ent of  all  cells  ;  it  is  abundant  in  the  muscles.  The  gelatinous  sub- 
stances form  connective  tissues  and  are  contained  in  bones  and  carti- 
lages. The  fat  is  contained  in  all  fatty  tissues,  particularly  under  the 
skin,  in  tlic  peritoneal  cavity,  in  the  hollow  bone^.  and  in  the  muscles. 
The  carbohydrates  are  present  only  in  small  quantities  in  the  form 
of  sugar  in  the  blood  and  tissue  juices,  and  by  a  starch-like  substance 
ctllcd  glycogen,  found  in  the  liver  and  muscles.  Thus  it  comes 
about  that  a  body  which  is  in  a  state  of  temporary  starvation — i.  e., 
wlien  it  must  draw  the  requisites  for  its  cncrg>'  from  its  own  sub- 
stance— bums  up  only  fats  and  proteids  and  no  carbohydrates.  But 
in  the  weil-noun.fhed  body,  which  is  supplied  with  an  abundance 
of  carbohydrates,  their  decomposition  or  burning  up  is  also  utilized 
to  produce  enci^. 

Water  and  mineral  salts  (NaCl).  when  they  are  utilized,  undergo 
no  combustion,  but  remain  unchanged.  As  these  materials  are 
contained  in  all  foods  th«>'  can  not  be  excrete<l  until  tlie  organic 
foods  of  which  they  arc  a  part  arc  broken  up.  Water  and  salts, 
though  indispensable  to  nutrition,  yield  no  ener^' — only  the  pro- 
teids. carbohydrates,  and  fats  can  do  this. 

The  chief  uses  of  food  are  three:  (i)  Tissue  building,  to  form  the 
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tnaterial  of  the  body  ami  repair  its  wastes;  (2)  heat-producing,  to 
keep  the  body  warm ;  (3)  force-producing,  to  yield  the  muscular 
and  other  power  for  the  work  lh«  body  has  to  do, 

Rubner  found  tliat  in  tlic  organism  in  a  state  of  absolute  rest 
nearly  tlie  entire  potential  energy  of  the  ingested  food  shows  itself 
in  the  same  physical  (kinetic)  form — namely,  heat,  when  the  organ- 
ism must  perform  mechanical  external  work  ;  of  course,  a  certain 
amount  of  potential  energy  is  consumed  for  tliis.  Even  in  absolute 
rest  a  small  amount  of  potential  energy  is  conitumcd  for  the  mus> 
cular  work  of  the  heart  and  lungs  and  digestive  apparatus,  but  the 
amount  of  energy-  used  for  this  force  is  insignificant  in  comparison 
to  that  turned  out  in  the  form  of  heat ;  during  rest,  excepting  the 
muscular  work  just  mentioned,  practically  all  rcm.iimng  energy  is 
evolved  in  the  form  of  heat.  Rubner  also  proved  experimentally 
that  the  diltercnl  classes  of  food  substances— protcids.  carbo- 
hydrates, fats — may  substitute  one  another  according  to  definite 
rules  and  proportions. 

The  same  amounts  by  weight  of  various  materials  used  for  fuel 
have  a  different  heating  value — a  ton  of  wood  will  not  give  so  much 
heat  as  a  ton  of  coal :  a  ton  of  paper  not  so  much  heat  as  a  ton  of 
wood.  The  same  i.s  true  of  the  foods  :  Fals  have  a  much  greater 
heat-producing  effect  than  proteid.s  or  carbohydrates.  Taking  the 
same  amounts  by  weight  of  tlicse  three  food  classes,  the  faU  have  a 
decidedly  larger  quantity  of  heat-producing  energy  than  the  pro- 
teids  or  carbohydrates.  Heat  and  muscular  power  are  forms  of 
kinetic  energy  or  force.  The  cnei^y  is  developed  from  the  potential 
energy  of  the  food  as  it  is  consumed  in  the  body.  It  can  l>c  meas- 
ured in  the  laboratory  by  means  of  an  instrument  called  the  calori- 
meter. The  unit  commonly  used  is  the  caloric.  A  caloric  is  the 
amount  of  heat  required  to  ral^se  the  tempeniture  of  one  kilogram 
of  water  (about  one  quart)  one  degree  Centigrade,  or  one  pound  of 
water  four  degrees  Fahrenheit.     Now, 

I  gntn  of  fM  yield*  9.4  caloriei. 

I      ■'      "  orbohyilnilc  yicTili4.l        '" 
I      ••      •'  prolcid  •■    4,1        " 

This  means  that  1  gram  of  fat  when  oxidized  will  raise  9.4 
liters  of  water  1°  C;  but  1  gram  of  sugar  will  raise  only  4.1  liters 


From  the«c  figures  we  can  easily  calculate  that  1  gram  of 
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ftJ  =  *f  =  2. 3  grams  of  sugar.  If  one,  therefore,  feeds  a  dog  on 
proteidsoralbumiii  and  fat  so  that  he  just  exactly  keeps  the  balance 
of  mct^tliolisiti, — i.  £.,  that  he  adiis  no  body  material  and  loses  none, 
— and  if  we  wish  to  substitute  sugar  or  any  other  carbohj'drate  in 
such  a  proportion  that  thi.t  metabohsm  balance  shall  be  kept  up, 
wc  must  add  or  supply  2.3  grams  of  sugar  for  ever)'  1  gram  of 
fat  wc  wish  to  replace.  Only  in  this  manner  can  the  nitrogen 
balance  or  equilibrium  be  maintained  ;  if  we  substitute  more  or  less 
of  sugar  for  a  given  amount  of  fat,  the  balance  i.s  lost. 

An  analogous  relation  (isodynamic)  exists  between  fat  and  pro- 
tcid,  fat  and  starch,  fat  and  albumin. 

In  place  of  stating  that  1  gram  of  fat  and  2.3  grams  of  sugar 
can  fumish  the  same  amount  of  heat  or  calories,  we  express  our- 
selves briefly  by  saying  that  they  are  isodynamic  in  proportion  of 
I  gram  of  fat  to  2.3  gram.s  of  sugar. 

For  every  kilogram  or  2.3  pounds  of  body-weight  a  person  re- 
quires : 

Duiiiig  hrA  reit, 30-40  caloiies. 

Oui  ot  bed,  but  not  ai  work H~^f>     " 

M<Klcnic  work 40-^5      " 

Hart  work 45-60      " 

By  saying  thai  the  foods  are  isodynamic  we  mean  that  in  definite 
proportions  they  produce  an  equal  amount  of  heat  when  they 
undergo  combustion  after  their  digestion  and  assimilation  in  the 
body,  and,  as  in  the  case  which  wc  illustrated  by  the  fat  to  sugar, 
they  can  replace  each  other  mutually  with  r^ard  to  their  heat-pro- 
ducing properties.  Similarly  can  they  replace  eacli  other  also  with 
regard  to  their  power  of  effecling  muscular  work  and  with  regard 
to  tissue  building.  When  a  body  is  insufficiently  nourished,  the 
amount  of  breakdown  of  albumin  is  at  first  not  at  all  or  only  very 
slightly  increased  by  physical  work,  but  the  consumption  of  fat  is  con- 
siderahl)'  increxied  thereby.  The  addition  of  a  corresjxtnding 
isodynamic  amount  of  carbohydrates  to  the  food  will  prevent  tbc 
increase  of  this  fat  consumption.  Tltis  shows  tliat  the  non  nitrogenous 
foods — the  fats  and  the  carbohydrates — are  the  source  of  muscular 
power,  because  the  oi^anism,  when  it  requires  an  increa.sed  amount 
of  forec  or  strength  over  and  above  the  amount  of  energy  that  can 
be  furnished  by  the  ingested  food,  docs  not  consume  its  own  albumin 
or  protrid,  but  only  its  &C 
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When  we  say  that  the  body,  under  those  conditions,  does  not 
use.  its  own  albumin,  we  refer  to  the  organized  albumin  which  com- 
poses it5  protoplasm  ;  we  bcHeve  that  the  body  c^n  and  does  utilize 
the  albumin  contained  in  the  food  for  muscular  force.  This  non- 
organized albumin  is  capable  of  being  transformed  mto  carbohy- 
drates and  fat  in  the  body ;  therefore  it  is  not  probable  that  tlicre 
are  distinct  differences  with  regard  to  the  role  of  the  organic  food 
substances  as  carriers  of  energy  in  producing  heat  or  muscular  force, 
because  the  body  can  obtain  these  energies  from  all  three  classes 
alike,  though,  under  usual  conditions,  muscular  force  is  derived  from 
the  fats  and  carbohydniles.  Can  the  food  substances  mutually  re- 
place each  other  in  tissue  building  or  supplying  the  regular  losses 
jn  albumin  and  fat  which  occur  by  the  activity  of  tlie  organs  ?  Car- 
bohydrates and  fats  can  replace  each  other  for  this  purpose,  but  pro- 
teid  or  albumin  can  not  be  replaced.  The  organism  consists  of  pre- 
ponderance of  albumin  and  fat,  and  although  carbohydrates  are  an 
integral  part  of  its  chemistry',  because  they  occur  in  the  blood  and 
juices  and  liver,  nevertheless  they  occur  in  much  smaller  quantities 
than  the  other  two  food  elements.  There  are  two  sources  for  tlie 
percentage  of  carbohydrate  in  the  body  :  (i)  The  carbohydrate  in 
the  food  and  (2)  the  albuminous  or  protcid  bodies  from  which  car- 
bohydrate, glycogen,  and  grape-sugar  can  arise.  Carbohydrates 
can  not  be  formed  from  fat. 

There  are  three  sources  for  the  fat  in  the  body:  (i)  The  fat  of  the 
food;  (2)  the  carbohydrates;  (3)  thcprotcids.  Both  carbohydrates 
and  proteids  can,  by  synthetic  processes,  be  transformed  into  fat. 
Fat  is  deposited  most  easily  in  the  body  when  it  is  introduced  as 
such ;  next  it  is  formed  from  carbohydrates,  but  very  large  quantities 
of  proteid  must  be  introduced  to  effect  a  deposition  of  fat.  Fat  can 
not  be  broken  down  so  readily  as  proteid.  but  protcid  and  carbohy- 
drates are  verj'  easily  broken  down.  The  breaking  down  of  protcid 
can  be  increased  to  almost  any  desired  degree  by  the  additions  of 
corre.sponding  amounts  of  proteid  ui  the  food.  The  organism  does 
not  store  up  fat  made  out  of  proteid  until  it  can  no  longer  break 
down  the  proteid  which  i.-?  introduced  in  a  given  time;  it  therefore 
requires  a  great  deal  of  albumin  or  protcid  in  the  food  if  we  desire 
to  make  fat  out  of  it  to  the  exclusion  of  carbohydrates  and  fats  in 
the  diet. 
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The  facility  wiU)  which  protdd  is  decomposed  seems  contra- 
dictory to  the  (act  already  emphasized,  that  the  organism,  in  per- 
forming muscular  work,  docs  not  consume  its  incorporated  albumin 
or  protcid,  and  also  to  the  fact  that  during  starvation  it  uses 
very  little  albumin  compared  with  faLs  and  carbohydrates.  Hut  in 
these  cases  of  tlu:  formation  of  fat  from  protctd  In  the  diet  we  do 
not  refer  to  the  already  organized  protcid,  which  has  become  an 
integral  part  of  the  cells,  but  we  refer  to  the  circulating  albumin 
which  has  recently  been  taken  in  in  the  food. 

The  other  food  substances  can  be  formed  from  protcid,  but  pro- 
teid  can  not  be  formed  from  carbohydrates  or  fats:  it  must  be  con- 
tained a.4  fixicU  in  the  food.  Only  plants  can  fonn  albumin  or  pro- 
tcids  synthetically  from  simpler  suKstanccs. 

Fats  and  carbohydrates  may,  it  is  true,  lake  the  place  of  albumin  to 
a  large  extent ;  for  example,  if  we  place  or  express  the  amount  of  albu- 
min that  a  dog  require.-*  to  maintain  the  balance  of  metaboli.sm  {nitro- 
gen cquilibriura)on  a  diet  of  protcid  exclusively, — at  l  oo  per  cent, — 
it  It  po.saible  to  reilucc  the  albumin  break<lown  to  6  jier  cent,  by  an 
abundant  substitution  of  carbohydrates  in  the  food,  but  even  if  we 
increase  the  ingestion  of  carbohydrates  beyond  the  amount  of  poten- 
tial energy  required  for  the  animal,  the  albumin  breakdown  can  not 
possibly  be  reduced  further  than  6  f>cr  cent  of  the  amount  required 
when  an  cxclusix-e  protcid  diet  is  given.  The  fact  that  a  super- 
abundance of  calories  is  given  in  the  carbohydrate  ingestion  and 
still  an  albumin  breakdown  of  the  incorporated  or  oi^aniied  proteJd 
can  not  be  prevented,  seems  to  show  that  this  is  not  due  to  any 
delidcnt  supply  for  caloric  requirements  of  the  animal — an  animal 
may  be  fc<l  ever  so  abundantly  with  carbohydrates  and  fats,  and  it 
will  eventually,  though  much  later  than  if  it  had  received  no  food 
whatever,  die  of  albumin  starvation.  Gelatin,  though  it  is  closer 
related  to  albumin,  protcids,  or  fets  than  carbohydrates,  can  not 
replace  albumin  in  the  food.  Gelatin  can  not,  therefore,  give  rise  to 
protctd :  it  may.  like  carbohydrates  and  fats,  substitute  albumin  to  a 
certain  limit,  but  beyond  this  limit — that  which  I  have  described  as 
the  6  per  cent  limit — there  is  nothing  that  can  replace  albumin. 
The  cAect  of  albumin  beyond  this  limit  is  not  a  caloric,  but  a  spe- 
cific, one.  By  this  I  mean  that  this  6  per  cent,  of  the  total  amount 
of  albumin  that  is  re(|uircd  to  maintain  the  nitrogen  balance  is  neces- 
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saiy,  in  some  incxplainable  way,  for  life,  but  nut  for  purposes  of 
producing  heat,  tissue  construction,  or  forcc-productioa.  So.  by 
abundant  fat  and  carbohydrate  feeding,  we  can  replace  the  albumin 
or  protcid  consumption  and  reduce  the  amount  necessary  to  6  per 
cent,  of  that  which  wouhl  be  required  if  we  fed  on  protcid  or  albu- 
min and  nothing  else.  We  can  get  along  without  fat  and  carbohy- 
dmtc  in  the  diet  for  a  time  provided  we  can  feed  on  ]>roteid,  but  we 
can  never  entirely  dispense  witli  protcid. 

When  dogs  arc  fed  on  nothing  but  the  leanest  meat,  unless  ex- 
cessively large  quantities  are  given  they  rapidly  lose  flesh.  The 
same  is  true  when  we  attempt  to  maintain  the  nitrogen  balance 
or  normal  proteid  percentage  of  the  human  body  by  an  exclusive 
protcid  diet :  it  can  be  done,  but  it  requires  enormous  quantities. 
It  might  be  supposed  that  it  would  be  nccessar>'  to  supply  only  the 
amount  of  nitrogenous  food,  protcid,  or  albumin  which  an  organism 
uses  up  in  a  state  of  starvation  in  order  to  maintain  its  protcid 
balance  (by  protcid  or  nitrogen  balance  i.t  meant  the  state  of  the 
body  in  which  it  neither  gains  nor  loses  albumin). 

When  an  animal  in  fed  on  an  exclusive  proteid  diet,  giving 
daily  just  the  amount  which  is  burned  up  when  a  mixed  diet  is 
given,  the  animal  will  continue  to  use  his  own  organi«;d  protcid  and 
will  lose  weight.  Suppose  a  dog  loses  fifty  grains  of  albumin  a  day 
during  starvation,  and  we  feed  him  on  albumin  by  supplying  fifty 
grains  of  it — just  the  amount  he  burns  up.  notiiing  more.  He  will  still 
keep  on  consuming  his  incorjioratcd  or  already  organixcd  albumin. 
If  we  add  a  further  amount  of  albumin, — say  fifty  grains  more, — the 
proteid  consumption  will  jump  far  beyond  this  amount,  and  this  will 
occur  every  lime  we  add  new  anioitnts  of  proteid — again  and  again 
on  increasing  the  protcid  food  the  amount  burned  up  will  exceed 
the  amount  ingested.  For  a  long  time  the  albumin  brcakdonn 
will  always  exceed  the  ingestion.  Finally,  but  late  in  the  experi' 
menl,  the  albumin  balance  is  secured. 

Exclusive  ingestion  of  albumin,  then,  is  a  very  bad  means  of 
preventing  loss  of  albumin  from  the  system,  Such  large  quantities 
of  it  arc  necessary  that  the  digestive  organs,  or  at  least  those  of 
human  beings,  can  not  assimilate  them  for  any  length  of  time. 
Apparently  this  easily  decomposed  sub.'itance  is  consumed  so  rap- 
idly by  the  oxidizing  processes  of  the  body  that  it  has  no  oppor^ 
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tunity  for  organization — lliat  U,  for  a  transformation  to  tliat  fonn  in 
whicli  protdd  is  deposited  in  tlic  tissues.  If.  however,  wc  add  car- 
bohydrates or  fats  (also  gelatin)  to  the  proteid  ingested  in  the  body, 
the  condition  at  once  changes.  The  decomposition  of  the  proteid 
at  once  decreaj^es,  so  that  the  loss  of  proteid  becomes  less  or  even 
ceases,  accordinj;  to  the  amount  of  other  substances  added.  'I'he 
loss  of  proteid  may  even  be  converted  into  a  gain  or  deposition 
of  proteid.  This  is  usually  caused  by  the  economizing  effect  of 
these  substances  upon  proteid.  As  to  the  manner  in  which  this 
economizing  process  is  carried  out,  wc  may  assume  that  the  oxidiz- 
ing forces  of  the  organism  arc,  in  the  latter  case,  so  much  occupied 
or  engaged  with  these  other  subst^mccs  tJiat  a  portion  of  the 
albumin  may  escape  them.  This  assumption  is  also  in  .accord  wit)i 
the  fact  that  carbohydrates  and  gelatins,  as  the  more  easily  decom- 
posable substances  which  have  a  certain  greater  aflinity  to  the 
oxidations  of  the  body,  also  exert  a  greater  saving  effect  and  draw 
the  course  of  tlic  decomposition  further  away  from  the  proteids 
than  the  less  easily  decomposable  fats.  This  difference  between  fats 
and  carlvohyd rates  in  regard  to  their  saving  effect  toward  proteid  is 
manifestly  of  great  importance  for  nutritional  therapeutics. 

Proteid  it  abiotutely  mctssary  ifuH,  bul  by  itself  wilt  not  suffice. 
The  question  has  been  raised  by  Moritz  (/.  a,  p.  2l)  and  others 
whetlier  wc  can  limit  ourselves  to  giving,  besides  the  proteid,  fats 
exclusively  or  carbohydrates  exclusively,  or  must  both  be  present? 
If  the  latter  is  the  case,  in  what  proportion  must  it  be  ?  And  also 
whether  it  is  advisable  to  diminish  the  decomposition  of  proteid 
considerably  by  means  of  large  quantities  of  fats  and  carbohydrates, 
so  that  but  little  proteid  is  necessary  in  the  food,  or  is  it  better  to 
make  the  ingestion  of  proteids  abundant  ? 

Only  practical  experience  can  give  a  satisfactory  answer  to  those 
questions,  and  experience  shows  us,  in  the  first  place,  that  human 
beings  will  always  consume  all  three  of  these  food-stuffs  if  the 
climatic  conditions  permit  it.  Millc.  also,  the  exclusive  nourishment 
of  the  suckh'ng.  contains  all  three  of  these  dements.  Experience 
also  teaches  that  the  average  consumption  of  proteid  is  fairly  large 
everywhere  except  where  the  pe")ple  are  under  compulsion  or  suffer 
from  want,  as  when  the  crops  fail.  The  remainder  of  the  nourish- 
ment is  divided  between  the  £>ts  and  tlie  carbohydrates,  the  latter 
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gtlting  the  larger  share.  The  well-to-do  clasises  consume  rather 
more  fats  and.  correspondingly,  less  carbohydrates  than  tlie  poorer 
clajises.  Nevertheless,  tlic  consumption  of  the  starches  is  greater 
than  that  of  the  fats, 

On  the  basis  of  extended  experiments  as  to  the  constitution  and 
composition  of  the  food  of  a  laborer  weighing  70  kilograms  (144 
pounds)  and  performing  moderate  work,  Voit  has  fixed  upon  118 
gm.  proteid,  56  gm.  fats,  and  500  gm.  carbohydrates  as  a  normal 
requisite.  For  tlie  present  the  absolute  figures  interest  us  less  than 
their  relation  to  one  another,  and  especially  the  relation  of  the  albu- 
min to  the  nonnitrogenous  substances,  since  the  absolute  numbers 
may  vary  with  the  bodily  weight  of  the  individual  in  question. 

Concerning  the  relation  of  the  proteids  to  the  nonnitrogenous 
substances,  there  are  great  diflerences  of  opinion.  The  quantity  of 
proteid  stated  by  Voit  has  been  called  too  lai^e.  This  was  based 
on  experiments  in  which  the  amount  of  constitutionally  assimilated 
proteid  in  a  man  had  been  preserved  in  cases  where  much  smaller 
quantities  of  albumin  were  given  than  tliosc  stated,  and  then  they 
were  supplemented  by  greatly  increased  quantities  of  substances 
which  economized  proteid. 

The  diet  proposed  by  Voit  contains  an  amount  of  energy  repre- 
sented by  the  proteid  approximating  16  per  cent  of  llie  total 
energy  contained  in  the  food.  Tliis  can  easily  be  ascertained  by 
the  caloric  calculation.  Moritz  collected  a  large  number  of 
statements  regarding  the  composition  of  the  food  of  persons  belong- 
ing to  different  classes  and  performing  diffeR-nt  work.  From  these 
he  calculated  tlie  energy  represented  by  the  proteid.  It  corre- 
sponded fairiy  well  with  the  amount  calculated  by  Voit,  being  17,3 
per  cent.  Thus  about  one-sixth  of  the  total  energy  of  the  body  is 
given  to  it  in  the  form  of  proteid.  When  we  consider  how  appro- 
priate everything  is  which  man  does  instinctively,  we  can  not  con- 
sider this  fact  accidental  and  subordinate.  The  figures  given  by 
Rubner  in  hi*  .-tchnlariy  article  in  the  '■  Handi>uch  d.  Hrnahnings- 
Thcrapic,"  Bd.  I,  S.  20,  entitled  "  Die  PhysioloKie  d.  Nalinmg  u.  d. 
Emahnmg,"  and  those  of  Atwatcr  in  the  publications  from  the 
United  States  Department  of  Agriculture,  support  the  views  of  Vent 
just  given. 

Man  tries  to  vary  his  diet  as  much  sis  possible.     It  is,  therefore. 
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inttTiatliiiy  to  olxscrvc  lliat  itiis  mixed  dirt  generally  maintains  a 
similar  relation  between  proteid  and  nonnitrogcnous  substances,  even 
when  the  diet  is  v.-ined.  when  it  is  Uken  both  from  the  animal  and 
from  the  vegetable  kingdom,  and  when  it  is  occasionally  varied  in 
regard  to  single  luticles  of  food.  Proliably  the  explanation  of  tlic 
phenomenon  in  question  may  be  found  in  this  fact.  According  to 
Moritz  (/.  c),  we  must  refer  tlte  average  protdd  consumption  of 
human  beings  to  tlie  natural  conditions  which  govern  nourishment 
in  his  environment  We  know,  however,  that  influences  which  were 
accidental  originally  may  exert  a  very  great  influence  over  the 
organism  if  they  continue  long  enough.  The  organism  gradually 
adapts  itself  more  and  more  to  these  conditions,  until  it  is  Anally 
fully  adequate  to  them.  When  ttiis  occurs,  lhe.se  conditions,  which 
were  fonncrly  new,  now  in  turn  become  necessary  to  it  Moritz 
suggests  that  this  consideration  should  make  us  cautious  about  with- 
drawing a  man  from  conditions  of  nourishment  which  have  lasted 
for  ages,  and  putting  him  on  a  diet  which  i.t  rich  in  fats  and  carbo- 
hydrates and  poor  in  protcids.simplybccausc  wcknow,on  theoretical 
grounds,  that  a  great  portion  of  the  proleid  decompo.scd  in  the  body 
serves  for  calorific  purposes,  just  as  well  as  fats  and  carbohydrates 
(■'  Die  Grund]:uge  der  Krjmkcncrnilhrung."  by  F.  Moribt,  p.  23). 

An  abundance  of  protcid  in  the  organism  is  the  ncccssar>'  ground- 
work for  a  good  condition  of  all  organs  that  are  rich  in  protoplasm, 
and  more  especially  of  the  muscles.  If,  howc\'cr,  the  protcid  shall 
be  deposited  abundantly  and  a  plenteous  supply  of  protcid  main- 
tained.  the  amount  of  protcid  in  the  food  must  not  be  small. 
Experiments  in  metabolism  have  shown  that  the  more  muscular  a 
man  is,  the  greater  is  the  tnmsformation  of  protcid  and  the  demands 
for  its  presence  in  the  food. 

It  is  also  possible  that  a  definite  mixture  and  relation  between  the 
albumin  and  the  other  oxtdizablc  material  of  the  food  is  c^iecially 
adapted  to  the  organs  which  are  concerned  with  the  combustion  of 
the  food  sul>3tances.  This  has  been  compared  to  tlic  practical  fact 
that  there  are  furnaces  the  construction  of  which  is  stiitable  for  a 
]>arlicular  kind  of  fuel.  We  must  also  consider  that  certain  inter- 
mediate products  of  the  proteid  mrtaboHsm  may  be  of  use  to  the 
organism.  In  this  connection  attention  might  be  called  to  the  great 
number  of  substances  which  arc  found  in  the  urine  and  which,  for 
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the  most  part,  must  be  considered  as  the  intermediate  and  by- 
products of  tiie  decomposition  of  the  food  and  which  jirobably 
play  some  definite  though  unknown  role  in  metabolism. 

It  should  also  be  remembered  that  the  demands  which  the  various 
food  substances  make  upon  the  digesti\'e  organs  are  not  the  same  ; 
the  proteids,  as  well  as  the  fats  and  carbohydrates,  require  sjie- 
cial  functions.  It  is,  therefore,  also  possible  tliat  here,  at  the  cmrancc 
gate  of  the  organism,  a  definite  mixture  of  the  food-stuffs  will  be  the 
best  in  the  long  run  if  this  mi.sture  employs  all  the  functions  equally 
and  does  not  overload  and  overtax  any  of  them.  A  diet  which  is  too 
rich  in  carbohydrates  usually  is  very  voluminous ;  one  which  is  too 
rich  in  fats  usually  is  hard  to  digest  and  excites  repulsion.  In  short, 
there  are  many  reasons  which  may  be  adduced  in  support  of  a  rela- 
tively large  consumption  of  proteid,  such  as  is  seen  in  the  general 
mode  of  living. 

In  considering  food  materials,  at  least  in  so  far  as  they  arc  intended 
to  furnish  a  perfect  nutrition,  we  probably  are  also  justified  when  wc 
devote  our  attention  not  only  to  their  amount  of  energy  in  general, 
but  also  more  particularly  to  their  proteid  contents. 

The  question  whether  the  animal  or  vegetable  character  of  a  food 
material  has  any  spcciRc  intlucnce  on  its  nutritive  value  is  of  prac- 
tical importance.  To  be  sure,  the  three  great  groups  of  food- 
stuffs arc  represented  in  the  same  manner  in  both  natural  king- 
doms. In  regard  to  th«r  chemical  activity,  however,  thdr  repre- 
sentatives have  partially  different  |)roiMrties.  so  that  it  is  possible, 
on  this  account,  that  they  may  not  all  be  adapted  for  nutrition  in  a 
like  degree. 

It  has,  however,  been  demonstrated  that  the  vegetable  substances 
act  in  the  same  manner  upon  the  animal  metibolism  as  the  animal 
substances.  Vegetable  matter  containing  proteid  may  maintain  and 
increase  the  amount  of  proteid  in  the  human  organii^mjust  as  animal 
substances  and  vegetable  fats  play  the  same  lole  in  our  metabolism 
as  animal  fats.  As  to  the  carbohydrates,  they,  of  course,  are  taken 
almost  exclusi\'cly  from  the  vegetable  kingdom.  There  are  a 
number  of  dietetically  importint  considerations  as  to  utilization, 
digestibility,  cheapness,  secondarj'  results,  etc..  according  to  which 
the  animal  amf  vegetable  food  materials  diiTer  from  one  another. 

The  problem  of  nutrition  in  practice  fortunalelj-  becomes  easier 
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than  one  might  have  expected  from  the  great  number  or  iheoreti* 
cally  imporuni  points  of  view  which  arc  presented  by  special  workers 
on  tliis  subject.  From  time  immemorial  the  human  race  has  in- 
stinctively mixed  its  diet  so  a»  to  contain  the  three  fundamaitaJ  food 
principles,  but  the  civilized  races  have  mixed  them  in  such  a  manner 
as  to  contain  the  proper  proportion  of  these  materials.  It  is  inter- 
esting to  note  that  as  we  vary  the  food  materials  to  a  sufficient  degree 
we  insensibly  hit  upon  a  considerable  proportion  of  proleid  and  also 
upon  an  appropriate  mixture  in  the  food.  If  we  proceed  quali* 
utivcly  in  the  ordinary  paths  which  have  tlic  sanction  of  experience, 
and  as  to  the  rest  apply  only  the  calorific  standard,  it  is  usually 
suflkient  to  enable  us  to  attain  a  .suitable  diet.  We  am  not  thus 
avoid  smaller  differences  in  the  composition  of  the  food,  but  that 
is  of  no  importancL-,  In  any  extended  jieriod  of  time  they  always 
equalize  themselves,  and  the  organism  adapts  itself  very  well,  within 
certain  limits,  to  a  varying  introduction  of  food  matenaU.  with 
its  corresponding  decompositions.  In  the  preference  which  is 
shown,  in  the  diet  of  private  patients,  for  certain  animal  substances 
rich  in  proteid.  such  as  milk,  meat,  and  eggs,  we  are.  as  a  i  ulc,  also 
insensibly  brought  to  a  diet  which  approaches  in  general  the  diet  of 
the  well-to-do  classes. 

The  selection  of  a  <tiet  for  large  bodies  of  men.  such  as  for  hos- 
pitals, asylums,  and  armies,  is  a  diflcrent  problem.  Here  the 
normal  values  must  be  fixed  and  definite,  once  for  all.  and  we  are 
also  dependent  upon  economic  considerations.  Here  it  is  im|>era- 
tively  necessary  to  consider  the  nutritive  value  of  tlie  various  food 
materials  as  shown  by  chemical  anal)'sis,  and  more  especially  to 
sec  to  it  by  calculation  that,  s*i  far  ;ls  a  complete  nourishment  is  con- 
cerned, the  diet  not  only  satislics  the  demands  for  energ)'  of  the 
body  quantitative!)',  but  also  maintains  the  aforesaid  proportions  in 
tile  mixture  of  the  various  food  substances. 

Chemical  analysis  of  food  materials  is  not  an  absolutely  accurate 
baiis  for  cilculatmg  their  nutritive  value.  W'c  must  consider  also 
the  degree  of  utilization  of  the  various  food  materials  if  we  wish  to 
learn  the  real  amounts  of  the  food  substances  whicli  are  utilized 
for  metabolism.  It  is  well  known  that  the  entire  nutritive  matter 
of  a  food  material  is  not  really  taken  up  by  the  bod}',  and  that  a 
definite  portion,  which  varies  according  to  the  constitution  of  the 
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food  material,  is  passed  out  with  the  feces,  Indeed,  there  arc  differ- 
ences bctwcLii  the  single  food  materialfi. 

Tlic  resistance  which  a  food  material  offers  to  the  resolvent  efforts 
of  the  digi;stivc  juices  is  the  chief  dclcrmiiiiiig  factor  in  regard  to  the 
amount  utihzed.  Tliis  is  apparent,  since  the  more  abundantly  a 
food  substance  can  be  dissolved  from  the  food  material  in  a  liquid 
form  in  the  digestive  canal,  the  more  Jt  will  also  be  absorbed.  The 
physical  constitution  of  the  food  is  of  especially  great  importance  in 
this  regard.  The  more  compact  a  food  material  is.  and  consequently 
the  more  difficult  it  is  for  the  digestive  juices  to  penetrate  it,  the  less 
will  its  solubility  be  and  the  slighter  its  absoqition.  On  the  other 
hand,  tiic  more  porous  and  loose  its  structure  is,  and  consequently 
the  ea.sier  St  is  for  the  digestive  agencies  to  penetrate,  the  more 
complete  is  its  utilization. 

The  mechanical  constitution  of  foods,  the  degree  and  kind  of 
consistency — this,  as  a  rule,  is  the  deciding  factor  for  the  amount  of 
work  which  any  food  material  imposes  upon  the  digestive  organs. 
For  instance,  it  has  been  proved  that  compact  rj-c  bread  is  utilized 
less  completely  than  light  wheat  bread  ;  that  boiled,  unground  lentils 
are  utilized  less  completely  than  lentil  flour,  and  pieces  of  potato 
less  than  mashed  potatoes,  etc.  In  the  next  place,  the  length  of 
time  which  the  food  materials  stay  in  the  intestinal  canal  is  a  deter- 
mining factor  for  the  completeness  of  the  absorption.  If  this  time 
is  comparatively  short,  such  as  ts  the  case  if  the  food  e.vcrts  a  stimu- 
lating effect  upon  the  jieristalsis  or  if  diarrhea  exists,  the  utilization 
is  injured. 

For  the  great  majority  of  the  more  iniporLint  food  materials  the 
extent  of  the  utilization  has  been  determined  by  a  comjKiralivc 
chemical  examination  of  their  composition  and  by  an  examination 
of  the  feces  after  any  particular  food  has  been  eaten.  As  stated 
elsewhere  (see  chapter  on  Examination  of  the  Feces),  this  method 
i.s  not  entirely  accurate,  since,  according  to  recent  inveatigalions, 
the  feces  in  all  cases  consisted  to  a  large  extent  of  thickened 
intestinal  secretion — often,  indeed,  almost  entirely.  In  practice, 
however,  wc  would  not  err  if  we  assumed  the  feces  to  be  the  re- 
mainder of  the  food  conditioned  by  an  incomplete  utilization. 

Most  of  the  conclusions  drawn  when  only  one  food  material  was 
ingested  differ  from  those,  however,  when  various  food  materials  were 
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taken  simultaneously,  because  these  may  mutually  affect  each  other 
in  their  utilization  either  favorably  or  unfavorably.  We  can  not, 
therefore,  transfer  the  afofesaid  values  of  foods  to  a  mixed  diet 
offhand  if  we  wish  to  be  accurate.  Besides,  the  experiments 
were  usually  made  with  very  large  quantities  of  food  material, 
whereas  it  is  well  known  that  smaller  quantities  are  utilized  more 
complclel)'. 

For  a  calculation  of  the  amounts  of  energy  arisin{;  from  the  food 
materials  for  the  body  it  would  plainly  be  loo  circumstantial  to  make 
a  reduction  in  the  nutritive  contents  of  each  individual  food  material 
until  the  really  utilized  amount  is  reached.  I'hcrcforc  other  caloric 
numbers  are  given  for  the  food  substances.  These  figures  arc  in- 
tended to  do  away  witli  this  calculation,  and  are  smaller  than  the 
former  ones,  on  account  of  the  average  loss  in  absorption.  Thus, 
for  I  gram  proteid  we  put  3.2  calorics  (instead  of  4.1):  for  1  gram 
fats,  8.4  calorics  (instead  of  9.3):  and  for  1  gram  carbohydrates.  3.8 
calories  (instead  of  4.1).  In  practice  these  figures  arc  very  conve- 
nient, but,  of  course,  have  the  value  only  of  ap])ro.\tinations. 

Besides  iis  importance  for  a  judgment  as  to  the  real  nutritive  value 
of  food  materials,  the  knowledge  of  the  utilization  of  food:tis  of  inter- 
est for  us  also  bcciu.sc  it  gives  us  information  as  to  the  amount  and 
composition  to  be  expected.  Wheteas  those  food  materials  which 
are  incompletely  utilized,  cspeciall)'  the  X'cgctablcs,  usually  give 
copious,  watei^'. and  often  pulpy  stools,  those  which  are  more  com- 
l^etcly  utiliTcd  give  smaller  and  firmer  stools  and  arc  often  followed 
by  constipation.  Therefore  the  physician  must  have  some  kno^vledge 
of  these  conditions. 

The  United  States  Department  of  .Agriculture  has  given  %-aluable 
encouragement  to  scientific  investigations  on  the  utilization  and  digcst- 
ibOity  of  various  American  food-products.  The  new  respiration 
calorimeter  dciised  by  \V.  O.  Atwatcr  (Bulletin  No.  63,  United 
States  Department  of  Agriculture.  Washington,  1899),  a  most  in- 
genious apparatus,  has  been  used  to  determine  the  caloric  values  of 
various  foods  and  their  effect  on  metabolism. 

Tlic  reader  is  referred  to  the  publications  of  the  United  States 
Department  of  Agriculttire  for  further  information  on  these  subjects, 
especially  to  the  following : 

"  Losses  in  Boiling  Vegetables,  and  the  Com|)osition  and  Digestt- 
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bility  or  Potatoes  and  Eggs,"  by  H.  Snyder,  Almah  11.  Frisby,  and 
A.  P.  Bryant.     Bulletin  No.  43,  1897. 

"A  Digest  of  Metabolism  Experiments,  in  which  Balance  of 
Income  and  Outgo  was  Determined,"  by  W.  (>.  Atwater  and 
C  F.  Langwortliy.  Bulletin  No,  45,  1897.  and  the  many  investi- 
gations on  nutrition  and  dietary  studies  published  by  this  depart* 
ment. 

For  the  efiect  of  alcohol  on  digestion  the  reader  is  referred  to  my 
work  on  "  Diseases  of  the  Stomach,"  second  edition,  jage  296. 


THE  DIETARY  PROPHYLAXIS  AND  HYGIENE. 

DIET  DURING  EPIDEMICS  OF  CHOLERA,  TYPHOID  FEVER, 
AND  DYSENTERY. 

Fundamental  Rule. — Nothing  raw  or  uncooked  is  permitted ; 
nothing  that  has  been  exposed  to  the  air:  that  has  l>een  much 
handled  or  that  may  have  come  in  contact  with  unboiled  water. 
Every  digestive  disturbance  is  to  be  carefully  avoided. 

General  Rules. — The  drinking-water  of  llic  locality  in  question 
is  the  greatest  source  of  danger  ;  tlierefore  all  water  which  is  u.sed 
(whether  for  drinking,  for  cleaning  the  food  or  the  dishes,  for 
rinsing  the  mouth,  for  washing,  for  bathing,  etc.)  must  be  boiled 
for  fifteen  minutes  before  use.  and  kept  in  the  vc.tsel  in  which  it 
was  boiled  until  u.sed.  Besides  this,  water  intended  for  drinking 
or  rinsing  the  mouth  should  be  slightly  acidulated,  hiilf  .in  hour 
before  using,  by  means  of  hydrochloric  acid  or  citric  add ;  it  ts 
sufficient  if  the  acid  lest  can  just  be  detected.  The  ;icidulation 
is  best  done  in  large  quantities,  and  the  test  for  it  is  blue  litmus 
paper,  which  must  change  its  color  to  ted. 

If,  in  some  cases,  it  is  impossible  to  boil  all  the  water,  then  that 
intended  for  external  use.  as  for  washing,  should  have  .soft  »o«p 
added  to  it  half  an  hour  before  using.  Finer  soap  may  also  be 
used,  but  its  results  are  not  certain.  Rain  water,  collected  under 
personal  supervision,  should  be  used  for  washing,  if  possible;  the 
tubs,  etc.,  must  not  previously  have  been  cleansed  with  ordinarj- 
water,  or,  if  they  have  been  thus  cleansed,  they  must  first  be  filled 
with  boiling  water. 
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Artificial  aoda-water  or  Seltzer  water  is  just  aadangcrou*  asordi- 
naiy  water. 

Ice  b  equally  as  dangerous,  and  should,  tlierefore,  never  be  used 
in  drinks ;  indeed,  it  is  best  to  avoid  cold  drinks  altogether.  If, 
however,  ice  is  nude  of  distilled  water,  or  wjilcr  of  known  purity 
which  has  come  from  a  distance,  and  is  tlicfcfore  not  open  to 
suspicion,  it  may  be  allowed, 

Evcr>'thing  which  may  /tave  come  in  contact  with  water  or  with 
the  fingers  of  a.  third  person  is  dangerous ;  also  everything  which 
has  been  exposed  to  the  open  air,  since  the  germs  are  dissemi- 
nated by  the  air  and  by  flies.  Thus,  one  .'<hould  avoid  especially 
all  milk,  vegetables,  fruit,  fish,  meat,  cheese,  butter,  cold  roast 
meat,  confectionery,  bread,  rolls,  and  the  like,  which  have  been 
exposed  to  contamination.  All  these  may  be  eaten  only  after  they 
have  been  boiled,  thoroughly  ro^t-sted.  suffidenlly  heated  or  acidu- 
lated, or  disinfected  in  some  definite  way  or  other.  Confectionery 
should  never  be  bought  in  the  store  after  it  has  remained  on  the 
counters  for  some  time ;  Ukcwise  cake  so  exposed  should  never 
be  bought.  Bread  .and  rolls  should  be  bought  .ts  fre.>th  as  pos- 
sible, even  warm  ;  the>'  should  be  bought  at  the  bakery,  and  heated 
over  in  abakc-ovcn  for  several  minutes  at  roasting  temperature,  or 
exposed  on  all  sides  to  the  direct  rays  of  the  sun  for  half  an  hour. 
If  one  wishes  to  be  ab.iolutcly  safe,  it  is  well  to  wipe  off  the  crust 
with  bread-crumbs,  which  are  then  burned,  or  even  stop  eating 
the  cnist  altogetlicr.  It  is  aUo  well  to  toast  the  slices  of  bread 
thoroughly.  *  All  these  foods  should  be  eaten  as  w^inn  as  pos- 
sible, and  immcfh'.ilcly  .after  being  prepared. 

The  food  which  is  to  be  kept  stored  must  be  tightly  covered  and 
kc[M  in  a  meat  safe,  in  a  quiet,  well -ventilated  pLacc,  such  as  the 
cellar  or  pantry.  It  should  never  be  kept  in  the  kitchen  or  in  an 
inhabited  room. 

One  should  avoid  all  foods  and  drinks  which  are  hard  to  digest, 
and  which  one  lias  found,  from  exjierience,  do  not  ^rcc.     One 


■  None  of  lh«  above -miMitioiinl  (oncU  »n  tnjaiioiu  in  thciatelve*.  Pcraxn*  owniog  a 
K>rden,  nilh  vr|;p|iiblrt  and  Irxiil.  or  thoM  that  nil  Rrt  clirrv  vrltli  (h<  lla.foit  un. 
opcDtd,  oc  MTiuin  iIif  arigin*!  pukage,  or  whone  bread  iilttktd  in  the  hotuc  nMjrroo- 
««ne  all  ibnw  (noda  irillKwi  aoy  lad  rffr<ti  11  ibcy  arc  tirGpared  propolr  Mid  thcj  *4nK 
■rlili  thoB.  Fcnonalljr  I  am  opposed  to  the  Die  of  any  furni  iJ  ch««M  dunnt  th«  ptcva. 
UncE  <4  intcMin*!  dbouev 
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should  also  avoid  overloading  the  stomach  and  all  gluttony, 
carousals,  and  iced  drinks. 

Before  all  meals,  and  also  before  smoking,  the  hands  should  be 
washed  thoroughly  with  water,  soap,  and  a  brush,  special  care  being 
taken  to  remove  the  dirt  under  the  finger-nails.  The  mouth  should 
lie  rinsed  and  brushed,  using  slightly  acidulated  water  or  a  carbo- 
lated  dentifrice. 

As  far  as  possible  no  foods  or  drinks  should  be  taken  in  public 
places,  restaurants,  or  hotels,  nor  in  other  people's  houses.  In  such 
cases  one  must  choose  substances  in  the  original  package,  as  natural 
mineral  waters  or  strong  alcoholic  drinks,  as  wine  or  brandy,  or  such 
as  have  been  boiled,  as  coffee  or  tea.  The  foods  to  be  chosen  axe 
such  as  have  been  raised  to  a  high  temperature  and  are  still  warm,  or 
such  as  have  been  treated  by  acids,  or  soups,  boiled  meat,  roasts, 
baked  potatoes,  boiled  vegetables,  eggs,  may  be  practically  con- 
sidered sterile,  but  not  cold  roast,  rolls,  salad,  etc.  As  few  dishes  as 
{xissible  should  be  used,  and  in  hotels  one  should  drink  in  his  own 
room  and  directly  out  of  the  bottle.  The  fewer  the  vessels  or  dishes 
used,  the  fewer  tJie  sources  of  infection. 
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Soups. — No  unboiled  water  is  to  be  added  to  the  soups  which 
are  done  or  nearly  done. 

Meat. — All  boiled,  steamed,  stewed,  roasted  thoroughly,  soured, 
or  kept  in  the  unbroken  original  package,  also  all  preserved,  salted, 
or  smoked  meat  when  in  the  entire  piece,  such  as  corned  beef,  ham, 
smoked  meat.  The  outside  or  enveloping  layer  of  large  pieces  of 
meat  should  be  cut  off  and  burned  up.  1  advise  avoiding  sausages 
of  all  kinds. 

No  unboiled  water  must  be  added  to  the  sauce  when  ro.idy  or 
nearly  done.  What  is  left  over  from  the  meals  mu.st  not  be  kept  in 
the  open,  but  well  covered  and  protected. 

Large  pieces  of  meat  are  not  heated  through  and  through  as  cer- 
tainly as  small  ones — two  to  three  pounds  should  be  the  limit. 

Fish  and  Shell  Fish. — Directions  the  same  as  for  meat.  During 
epidemics   of   typhoid,    dysentery,    diarrhea,  etc.,   oy.stcrs    are    best 
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avoided,  not  because  they  may  be  a  source  of  infection,  but  because 
tlicy  readily  decompose  in  the  intestine  when  a  state  of  putrefaction 
already  exists  tliere. 

Egg«. — All  st>'Ies.  including  raw.  The  mouth  should  not  be 
placed  on  the  egg  for  sucking  it. 

Fats. — l^rd,  bacon,  oil,  mcitcd  butter.  lard  butter.  Fresh  butter 
and  oleomargarin  only  if  imported  from  localities  where  there  is  no 
sickness  ;  it  is  best,  howe^'e^,  not  to  use  them  at  all  if  their  origin  is 
not  dcfinileiy  known. 

Baked  Poods. — Should  be  baked  in  the  patient's  own  house. 
Otherwise  bought  as  fresh  ;is  possible,  rubbed  ofT  with  hot  sterilized 
towels,  or  exposed  to  the  sun,  baked  over,  or  toasted.  To  be  kq>t 
in  a  ciipbo;ird  ivith  glass  shelves. 

Puddings. — All  s^tes.  Only  boiled  water  to  be  used  in  the 
sauces. 

Vegetables. — All  boiled,  stewed,  or  preserved.  Raw  vegetables 
(salads)  should  be  avoided. 

Cucumbers  contain  practically  no  food  material,  and  can  lltcre- 
fore  be  dispensed  with  even  if  they  were  wholesome,  which  they  are 
not,  as  a  rule. 

Desserts. — Made  of  wine,  rice,  boiled  fruit,  hot  cup  custard,  or 
boiled  milk.   The  sauces  to  be  prepared  with  boiled  water  or  milk  only. 

Fruits. — All  boiled,  stewed,  roa-sted,  or  preserved  in  the  patient's 
own  house.  Fresh,  cvapoi-atcd,  or  candied  fruit  can  be  eaten  with- 
out further  preparation  only  if  they  were  picked  before  the  epidemic, 
or  in  a  healthy  country  and  bought  in  the  original  package  (bag, 
glass,  box.  or  c^n),  and  thus  did  not  come  tn  contact  with  hands, 
scales,  or  bags.  Such  fruits  as  imported  grapes,  a])ricots.  peaches. 
raisins,  currants,  dates,  dried  fniit.  and  preserves.  They  may  also 
be  eaten  if  they  arc  consumed  without  thdr  hulls^tliai  is,  nuts, 
chestnuts,  oranges,  melons,  and  carefully  clc:med  and  pared  apples 
and  pears.  All  fresh  fruits  may  be  eaten  raw  if  the)'  arc  picked  by 
petipJe  with  clean  fingers,  in  uninfected  gardens  controlled  by  healthy 
people,  an<l  are  immediately  packed  in  vessels  which  liave  not  come 
in  contact  with  unboiled  water  (baskets,  plates,  or  dishes)  and  de- 
livered. 

During  epidemics  of  t>'phoid  and  d)'sentcry,  and  for  troops  oper- 
ating in  tropical   countries,   I  advise  the  avoidance   of  fruit  alto- 
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gether.  Perfectly  healthy  persons  and  coin's Icscents  may  be  per- 
mitted to  cat  stewed  fruit  (apples,  [jcars,  apricots)  while  the  stew  is 
still  hot,  and  if  tlie  dried  fruit  has  been  brouglit  from  the  native 
country  in  sealed  packages. 

It  is  sensiiless  to  destroy  al!  fruit  in  times  of  epidemics.  The  im- 
portant matter  is  first  to  prevent  all  contact  between  the  fruit  and 
water,  suspected  hands,  and  vessels  ;  secondly,  not  to  cause  digest- 
ive disturbances  by  eating  too  much  or  unripe  fruit. 

Drinlcs. — Boiled  water  aiid  milk,  condensed  milk  in  scaled  pack- 
ages from  healthy  regions,  natural  mineral  waters  from  regions 
where  there  is  no  sickness  (Saratoga  Vichy,  Rockbridge  Alum, 
Poland,  Harz,  Sauerbrunnen,  Apollinaris,  Bcllthalcr.  Nicdcrselters). 
all  tea.  coHce,  chocolate,  cocoa,  wines,  cordials,  brandies,  beer  from 
healthy  regions.  All  these  may  be  drunk  only  out  of  glasses  and 
cups  which  have  been  washed  with  boiled  water. 

In  a  German  work  on  diet  I  observe  the  recommendation  of 
home-made  wine.  Personally  I  am  loath  to  permit  wine  made  at 
home — not  because  it  may  constitute  a  source  of  infection,  but  be- 
cfiuse  very  few  persons  understand  the  manufacture  of  wine  at  home. 
It  is  almost  impossible  to  obtain  the  requi.silc  vats  and  implements 
and  to  permit  of  proper  aging  of  the  wine.  In  my  experience  the 
much-praised  home-m,ide  wines  are  more  intoxicating  than  wines 
bought  from  established  vineyards,  because  they  still  contain  the 
higher  toxic  alcohols  (methyl,  propyl,  butyl,  and  amyl  alcohol.^), 
which  are  very  deleterious,  even  in  the  smallest  doses. 

Prohibited. — .Ml  unboiled  water,  unboiled  milk,  buttermilk, 
cream,  curds,  fresh  butter,  fresh  cheese  {if  one  docs  not  own  a  cow 
or  docs  not  get  milk  and  milk-product:«  directly  from  a  healthy 
region),  all  raw  vegetables  (especially  unacidulatcd  salads,  cresset, 
radishes,  turnips,  onion-s,  garlic),  and  fruits  the  origin  of  which  ts 
unknown ;  alt  cakes  and  sweetmeats  from  stores ;  raw  meat,  law 
and  also  roasted  sausage,  cold  sliced  meat  from  stores  (sausage, 
ham.  smoked  meat.  fish,  and  roast),  caviar  that  is  exposed  to  the 
air  or  that  is  imported  from  epidemic  regions,  mus.scls,  and,  for  pre- 
caution, also  oysters. 

Furthermore,  cverjthing  which  one  has  found  out  from  experience 
doe.-*  not  agree,  especially  all  hea\'>-.  fatty,  inflating  foods, — lyc 
bread,  fresh  bread,  pumpernickel,  pork,  cabbage,  turnips,  cucumbers, 
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poached  cgga,  eels,  hard-boilt»]  eggs,  puddings, — and  also  unripe  fruit, 
merloudinij  of  the  stomach,  cold  drinks,  carousals,  and  gluttony. 

Advice. — Live  carefully  and  moderately.  Masticate  well  and  eat 
slowly,  liat  and  drink  only  at  home.  Go  to  bed  early  and  ri.ie 
late — slec])  as  long  as  you  can. 

If  diarrhea  occurs,  it  is  to  be  taken  much  more  seriously  than 
usuat.  The  physician  must  be  calle<)  at  once,  and  the  water-closet 
must  be  disinfected  according  to  bis  directions. 


INTESTINAL  INDIGKSTION  (DVSTRYPSIA). 

General  Rules. — A  regular  mode  of  living  and  much  rest.  Eat 
every  day  at  the  same  time,  either  often  and  small  quantities  at  a 
lime,  or  less  frequently  and  in  larger  amounts,  just  as  best  suits 
the  patient.  I-^t  slowly  and  masticate  thoroughly.  The  food  must 
be  neither  cold  nor  hot.  but  lukewarm.  Rest  before  and  after  meats, 
and  do  not  oppress  tlic  .ttomach  after  meals  by  ti^ht-iilting  clothes. 
The  mouth  should  be  cleansed  and  disinfected  after  eating. 


Bill  of  Fare. 

Soups. — Few,  thin,  and  containing  little  fat.  Lean  meat  soup, 
made  also  of  mcat-cxtiacts,  with  the  yolks  of  eggs,  grits,  meat-balls, 
and  ficw  herlis,  which  mu.4t  be  strained  out  later ;  few  noodles,  rice, 
barky,  sago,  and  the  like ;  beef-tea,  strong  broth,  Liebig's  cold  broth, 
fruit  soup,  uine  soup,  beer  .soup,  stntined  potato,  pea,  bean,  lentil, 
and  bit^ad  soup. 

J^ssfrtqueiitly,  thin,  likewise  strained,  water  gruel  and  milk  por- 
ridge of  grits,  rice,  flour,  etc.,  curds,  and  buttermilk  soup. 

Meat. — Soft  lean  meal  of  young  beef,  i>f  calf,  mutton,  deer,  part- 
ridge, pigeon,  chicken,  turkey  (the  white  meat),  also  game,  tonRUC. 
calf's-brain«.  sweetbreads,  when  properly  prepared.  They  arc  bciit 
boiled,  set  on  with  hot  water,  or  sliced  thin,  also  slightly  roaslcd, 
Uioroughly  roasted,  or  boiled ;  also  finely  cut  up  fresh  ham.  juicy 
fresh  smoked  meat,  cutlets  without  the  bread-crumb  dressing,  meat 
jell)',  ragout.     No  fatty  sauoes. 

!n  cast  <y  necessity :  Armour's  soluble  beef,  which  contains  from 
30(0  3$  per  cenL  of  actual  nutritive  substance,  malted  milk,  soma- 
tose,  nutrose,  fifty  grams  twice  daily. in  soups,  rice,  orbetux'en  rolls; 
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meat-juice,  as  Valentine's,  Hamburg's.  Brunn's  (Wiesbaden),  Wyeth's, 
etc. 

Fish  and  Shell  Fish. — Trout,  pike,  sole,  codfish,  liaddock. 
plaice  in  small  quantities,  Anchones,  sardines,  herring,  whctlier 
pick-kd.  smoked,  or  prepared,  sliced  s.a[mon.  caviar.  1  advise 
avoiding  crabs,  lobster,  and  crawfish. 

Eggs. — Raw.  soft-boiled  (up  to  three  niiniites) ;  also  finely  chopjied 
hard  eggs  with  abundant  salt;  tlie  yolk  beaten  up  with  sugar;  also 
with  strong  wine,  rum,  cognac;  in  soup,  with  beer,  milk,  water. 

Fats. — Caution.  Good  bultcr  on  «-heat  bread,  toast,  and  together 
with  a  little  beef-suet;  also  in  the  foi)ds  ;  no  sausages;  no  fatty 
sauces. 

In  the  case  of  fats  it  is  especially  important  to  determine  b)-  ex- 
periment which  kinds  agree  with  the  patient 

Baked  Food. — Of  wheat  flour :  toast,  cakes,  biscuits,  rolls,  wheat 
bread,  especially  stale  and  toasted  (toast).  Often,  however,  the 
opposite  is  true — that  Graham  bread,  whole-meal  bread,  and  rj*e 
bread  agree  better  with  the  patient 

Puddings. — .Small  amounts  of  rice-milk,  chocolate,  orange,  apple, 
sago,  groats,  and  millet  pudding,  and  the  like — light  foods  without 
any  fat;  Hartenstdn's  leguminose,  maltoleguminose,  and  also  pud- 
ding might  be  tried  experimentally. 

Vegetables. — Not  much.  Best  avoided.  The  least  harmful 
are  spinach,  salad,  cresses,  cauliflower  (without  the  white  sauce), 
tomatoes,  asparagus,  celei-y,  mashed  potatoes,  fresh  green  peas  (mas- 
ticate well  and  afterward  drink  some  water)," 

Desserts. — Preserves,  milk,  fruit,  or  wine  jelly,  chocolate,  curds 
(fresh  white  cheese)  with  milk  and  salt 

Pniits. — Best  avoided.     Rijw  fruit  (no  sweet  almonds  or  chest- 


•  Edible  Fungi.— C.  tl.  Peck  (Rtpotl  of  New  Vorli  Swie  BoUnisl.  1895.  p.  II3) 
h«i  asMitid  that  [nngi  eonilitutc  a  "  very  nutriliooi  anil  ni»uinin|E  diet."  ui  opinion  nc« 
canlirmed  by  die  carefiil  rxpeilnitnl*  o(  I.^fiiyRlcr  H.  Mnnilcl  ("Jour.  Pliy*.,**  vol.  I, 
p.  3S5I.  t^ible  fungi  cunlniD  from  75  lo  'jo  per  cctit.  of  w«l«r.  snd  no  nrcragp  of  total 
lolids  of  only  10.5  pti  cent.,  and  oauld  conluin.  lu  *  pouible  nuiimum.  only  j  jKt 
CCnL  protci*],  wliicli.  act^iMint;  t»  my  JinAlytct  <if  ^(ih)!^  uiit'lv  witli  Iht'  Htu»  vtool-dirvr 
■fler  t•ei([hl^d  umounti  of  MonktUa  €Htiltnla  liid  been  iiigctlFd.  it  nol  cVFn  utiljied. 
*nd  therefore  •[■pear*  ditBcult  of  citractinn  by  llic  ill^^tllvr  |inii:r«.  1  coiidudc.  ihrir- 
(nre,  ihai  funp  iirc  limply  ■  dielctic  "ballul"  aiid  had  bcil  b«  cicludird  from  Ihr  dial 
altugetlier. 


rROIIIBITED   POODS. 


295 


nut»).  Evaporated  and  boiled  fruits  are  safest  (prunes,  apples,  pears); 
roasted  apples  ;  also  candied  and  preserved  fruits. 

1  regret  to  state  that  foods  are  frequently  forbidden  by  general 
practitioners  on  purely  empirical  grounds.  For  in-stancc,  in  one 
American  publication  I  find  all  fruits  and  vegetables  forbidden 
"because  (1)  they  are  generally  plucked  unripe;  (2)  because  they 
•re  oAen  in  a  state  of  )>artial  putrefaction  :  (3)  because  they  arc  often 
eaten  in  excessive  quantities."  Mere  the  thinking  dictarian  must 
naturally  ask,  (i)  What  objection  can  tliere  be  to  eating  only  ripe 
fruit ;  (2)  fruit  that  has  not  undergone  putrefaction  ;  and  (3)  only  the 
correct  amount  ?  In  .ill  cases  it  i.*  important  to  watch  the  stools  and 
study  them  by  means  of  the  IJoas  stool-sieve.  If  foods  are  digested 
and  it  can  be  proved  lliat  thi-s  is  the  case  b>'  the  stool  analysis,  there 
is  no  reason  for  forbidding  them. 

Drinks. — Water  (esjtedally  one  hour  liefore  meals),  milk,  almond 
milk,  buttermilk,  kumiss.  If  there  is  no  diarrhea,  kephyr  (an  intoxi- 
cating drink  made  by  putting  kephyr  fungi  in  milk),  thin  hop 
beer,  light  while  and  red  wines,  com  and  acorn  coffee  and  cocoa, 
oilless  cocoa  (boiled  in  water),  and  tea,  Good  claret  or  Bui^undy 
(.•iix  years  old),  French  or  German  importation,  mixed  with  sterile 
water.     Cider  is  best  avoided. 

Prohibited. — I-~at  meat  or  fish,  sausage,  fat  sauoes,  veiy  much 
fat  in  any  form,  bread-crumb  dressings,  whipped  cream,  fritters,  eggs 
and  bacon,  poached  eggs,  tough,  boilcd-out  meat,  smoked  meat, 
chipped  beef,  old  ham,  sturgeon,  solid  llour  foods  prepared  with 
much  fat.  cakes,  pancakes,  potato  cakes,  pumpernickel,  fi-csh  bread, 
pastiy,  ontorts.  carrots,  turnips,  cabbage,  whole  potatoes  (roasted 
potitocs,  after  being  scooped  out  of  the  peeling  and  mashed  soft  on 
the  [date,  arc  digestible  and  should  not  be  forbidden),  pea.*,  beans, 
lentils,  nutt,  almonds,  chestnuts,  ice-cream  and  water-ices,  cold 
drinks,  brandie:«,  heavy  wines,  strong  coffee  or  tea,  pepper,  mu.ttard, 
curry,  and  other  strong  condiments. 

Advice. — Cold  rubbing,  especially  of  the  hypogaslrium.  During 
hot  wcatlicr  a  stay  at  the  seaside  or  in  the  mountains  of  Vermont, 
New  Hampshire.  ;tnd  Pennsylvania,  near  Fen  Mar,  Md.,  Buena 
Vista.  Bedford,  I'a.,  Mot  %rings.  Va. 

Treatment  with  Natural  and  Artificial  Mineral  Waters. — 
See  Hemracter,  "'  Diseases  of  the  Stomach,"  second  edition,  pages 
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promenading,  if  possible.  Anticipating  the  calls  of  nature  every 
cUy  at  the  same  time,  even  if  no  dcsia-  exists  (best  after  a  break- 
fast with  a  glass  of  Bedford  magnesia,  Saratoga,  Congress,  or 
Halhonj  water,  black  bread  and  butter).  The  patient  should 
massage  his  abdomen,  starting  at  the  bottom  on  the  right  side, 
tiicn  straight  up  and  across  to  tlic  left,  and  then  down.  This  should 
be  repeated  for  fifteen  miitutiis.  The  lcathcr-co\'crcd  cannon  ball 
weighing  five  pounds  is  excellent  for  this  massage.  Also  sca:tlioi-e 
5urf-baths, 

Patients  suffering  from  hemorrhoids  should  receive  special 
treatment  therefor  and  use  very  soft  toilet  paper  (sec  chapter  on 
Di9ea8es  of  tlie  Rectum). 

Treatment  with  Natural  or  Artificial  Mineral  Waters. —  To 
be  takin  only  wlun  the  dkt  liois  not  mffice,  ami  only  umlfr 
tfu  direction  of  a  physician.  Bedford  magnesia,  Saratoga,  J-la- 
tliom,  or  Congress,  sulphatic  water  (Bitterwasser)  of  Scidschitz, 
Fricdrichshall.  Ofen  (Hunj-adi  Janos).  Met^cntlieim  (Karlsquclle), 
every  evening  one  glass  ( 1 50  to  200  c.c.)  before  retiring,  and  in  the 
morning,  on  an  empty  .stomach,  one  or  two  gla.s^e.s ;  tlicrcafter  a 
walk  of  a  half-hour  is  to  be  taken,  the  amount  gradually  to  be  in- 
creased ;  Cnrlsbad  Schloss  and  Miihlbrunnen,  Marienbad,  Ferdi- 
nands, Franzensbader  Salzquelle,  every  morning  one  or  two 
glasses  on  an  empty  stomach,  gradually  increasing  to  six  gia-i.tes. 
Only  in  case  of  need  one  or  two  glasses  in  the  evening,  two  hours 
before  or  after  supper ;  or  one-half  to  one  tablespoonful  of  artificial 
Carlsbad  salts  in  a  large  cup  of  warm  water,  to  be  taken  in  the 
morning  before  eating. 

Supplementary  treatment,  or.  In  the  case  of  debilitated  persons, 
at  first  the  American  chalybeate  waters  (see  special  chapter),  llien 
Schwalbach,  Marienbad,  CaroUnen,  Ambrosiu^brunncn,  Franzcns- 
bad,  Franzcnsquclle,  Kissingcn,  Ragoczi,  Pandur.  Homburg,  FHm- 
beth,  Kaiscrbrunncn,  Cannstadt  Sprudel,  and  InselqucUc,  every 
morning  from  one  to  three  glasses  before  eating. 

Personally  I  feel  it  my  duty  to  add  that  while  the  internal  use  of 
certain  mineral  waters  is  an  undoubted  adjuvant  in  the  treatment.  I 
have  not  seen  a  single  case  of  cure  of  chronic  con.'itijiation  by  their 
use  alone.  For  mi.-thodical  treatment,  from  which  permanent  suc- 
cess can  be  hoped,  see  chapter  on  Constipation. 


DIETARV    PROPHVLAXla   OP    BNTEKITIS,  ETC 


2» 


SEVERE  ACUTE  INTESTINAL  CATARRH  (DIARRHEA), 
DiARRHRA  WITH  VOMITING,  CHOLERA.  ACUTE  DYS- 
ENTERY, ACUTE  INFLAMMATION  OF  THE  APPENDIX. 

It  is  advisable  to  cat  only  simj>le,  strained  gruci  of  grits,  rice, 
dour,  millet,  barley,  groats,  sago,  peeled  barley,  avcnazia,  mon- 
dAmin,  maizene,  salep.  old  rulls,  toast,  i>nrparcd  with  some  salt 
(not  sugar),  well  cooked,  and  mixed  with  the  beaten  yolks  of 
C^Jt ;  red-wine  soup,  containing  well-biiiled  sago— called  claret- 
sago  soup ;  in  this  toast  may  be  crumbled  ;  well  masticated.  For 
drinks,  warm,  unsweetened  indigenous  teas,  such  as  camomile, 
peppermint,  and  lime-tree  blossom. 

Sometimes,  also,  but  only  on  tlie  physician's  prescription,  bccf- 
lea,  strong  broth,  Licbig's  cold  meat  broth,  mulled  wine,  grog, 
red  wine,  whorllebcny  wine,  southern  wine,  egg  drink,  coffee  with 
egg.  oilless  cocoa,  cooked  with  water  and  unsweetened,  and  spark- 
ling wine.  Also  pieces  of  ice  made  of  pure  or.  if  pos.sible.  of  dis- 
tilled water;  cold  natural  Saratoga  Vichy,  Seltzer  water,  Apolli- 
naris.  Harzer  Sauerbrunnen,  champagne. 

Finally,  according  to  circum-stances,  especially  when  the  patient 
begins  to  improve,  but  only  on  the  physician's  prescription,  warm 
boiled  milk  Mil  milk  porritlge  ttimilar  to  water  gruel,  a  .<ilight 
amount  of  butter  added  to  the  soups,  toasted  slices  of  stale  wheat 
bread  and  rolls,  boiled  rice,  beef-tea,  beer  soups  (boiled),  boiled  and 
strained  whortleberries,  the  yolks  of  eggs  beaten  up  tt-ith  sugar, 
skimmed  bouillon,  a  little  sliced  raw  meat,  finely  chopped,  slightly 
roaiitcd,  fresh,  tender,  young  beef,  and  finely  chopped  or  scraped 
tender  lean  ham  (see  "  Dietetic  Kitchen  "  in  Hemmetcr's  "  I>i.<iease.s 
of  Stomach  "). 

In  cases  of  need  trj-.  experimentally  only,  \utro«,  Soson,  Ar- 
mour's soluble  beef,  Valentine's  or  Wycth's  meat-juice.  Somatosc 
has  a  laxative  effect. 

Advice. — VVo<jlen  underwear,  flannel  belt ;  keep  feet  wann. 
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MtLD  INTESTINAI,  CATARRH  (DIARRHEA),  CHRONIC  DYS- 
ENTERY, INTESTINAL  TUBliRCULOSIS,  CONVALES- 
CENCE, INFLAMMATION  OF  THE  CECUM. 

General  Rules. — The  food  must  preferably  be  liquid,  mucila- 
ginous, aiid  poor  in  fats.  Eat  slowly  and  masticate  and  insalivate 
the  foods  tliorouglily.  Thej-  must  be  neither  cold  nor  hot.  but 
lukewarm.  Do  not  eat  much  at  any  one  time,  but  cat  smaller 
quantities  at  shorter  intervals  (cveiy  tiiree  hours).  In  complicating 
gastric  diseases  base  the  diet  on  the  results  of  test-meals. 


BiU  of  Fare. 

Soups. — Simple  strained  water  gruc!  and  milk  porridge,  prepared 
with  salt,  rarely  with  .sugar,  tlioroughly  cooked,  of  grits,  rice,  fk>ur, 
millet,  sago,  barley,  peeled  barley,  buckwheat  grits,  avenazta,  farina, 
motidamin,  maizene,  stale  toast,  and  rolls ;  also  with  the  yolks  of 
<^gs  and  a  lillle  butter;  a  little  skimmed  meat  broth  or  extract 
broth  with  the  same  additions  ;  also  with  noodles  and  fresh  herbs  ; 
red-wine  soup  {without  the  whipped  white  of  eggs),  wine  sago  soup  ; 
in  case  of  need,  also  beef-tea,  strong  broth,  Licbig's  cold  brotli. 

Meat. — But  little,  finely  chopped,  raw  or  slightly  roasted,  lean, 
tender,  young,  fresh  (superlative)  beef,  thinly  sliced,  tender  lean  ham. 
broiled  white  meat  of  chicken  and  pigeon,  and  boiled  and  finely  cut 
sweetbreads  without  fatty  or  butter  sauce. 

As  the  condition  improves,  boiled  and  roasted  tender  beef  and 
mutton,  white  turkey  meat,  tender  game  (without  haul-gout  or  the 
gamey  flavor),  such  as  deer  (also  mutton  a  la  deer),  stag,  partri<^e ; 
meal  jelly,  boiled  calf  "s-brains. 

Fish  and  Shell  Fish. — Trout,  blue  fish,  fresh  salmon,  perch. 

Eggs. — Ihe  yolk  raw,  beaten  up  in  soups,  coffee,  wine,  sugar,  etc. ; 
the  egg-white  in  water ;  soft-boiled  eggs  (boiled  up  to  tliree  minutes). 

Fat. — A  little  good  butter  on  bread  or  in  soups. 

Baked  Foods, — Toast,  wheat  fiotir  biscuits,  cakes,  old  toast  and 
wheat  bread,  best  toasted,  steeped,  or  wcU  masticated. 

Flour  Foods. — Thin  porridge  of  rice  (with  milk),  sago,  groats, 
mondamin.  without  fat- 
Vegetables. — Spinach  (witliout  eggs),  mashed  potatoes,  chestnut 
porridge. 
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Dessert. — Wine  jelly,  milW  jt-IIy  fwithnut  fruit  and  cream  sauces 
or  whipi>c<i  white  of  egg),  curd  (frt-sh,  white  cheese— Xcufciiatel), 
uith  salt,  rice  pudding. 

Fruits. — Later  on,  preserves  or  jelly  of  finely  strained  whortle- 
berries, pcant.  j)reser\'ed  cranberries,  cowberries ;  sucking  out  the 
individual  fresh  grapes  and  ripe  orajiges. 

Dnnks.^Not  much  at  any  one  tinie.  Indigenous  teas  (pqiper- 
mtnt,  camomile),  acorn  coffee,  acorn  cocoa,  rice-water,  thin  barley, 
oats,  thin  watery  infusion  of  cocoa  (oil  extracted) ;  less  suitable  arc 
very  thin  tea  and  coffee,  with  very  little,  if  any.  sugar ;  boiled  ntilk, 
either  pure  or  mixed  with  some  water  or  with  a  small  amount  of 
cognac  or  rum  ;  some  red  wine,  claret,  or  imported  Burgundy.  Not 
much  water,  this  preferably  boiled,  and  willi  three  ounces  of  red 
wine  to  every  eight  ounces  of  water  or  the  above-mentioned  sub> 
stances  added. 

On  a  Special  Prescription. — Cooled  drinks,  Scltier  water. 
Apollin:tris,  Saratoga  Vichy  (not  when  there  is  diarrhea).  Burgundy 
(Ilcaunc),  brandy,  chablis. 

Prohibited. — All  fats  (except  some  butter  on  bread  or  in  soup, 
where  tlicre  may  be  a  little  kidney  fat),  also  fat  bouillon,  sauces, 
meal,  baked  foods,  bacon,  sausage,  whipped  cream,  lard,  etc.,  all 
fob  (except  specified),  lobster,  crawfish,  crabs,  all  firm,  hard,  boiled, 
smoked,  salted,  or  preserved  mciit,  poached  eggs,  eggs  and  bacon, 
all  flour  foods  made  with  eggs  and  fat  (pancakes,  potato  cakes, 
puff  paste,  flaky  paste,  cakes  baked  in  lard),  dumplings,  fritters,  rye 
bread,  hot  bread,  confectioner}',  puddings,  pastr\',  chocolate,  fruits, 
vegetables  (most  of  them),  preserves,  cheese.  Moselle  wine,  fruit 
nine,  beer,  wciss  beer,  lemonade,  cordials,  brand)',  cider. 

Wear  woolen  underwear  and  flannel  belt. 


EXTRABUCCAL  FEEDING.     RECTAL  AND  SUBCUTANEOUS 

ALIMENTATION, 

The  esophageal,  gastric,  and  duodenal  abnormalities  which  consti- 
tute indications  for  extra  buccal  feeding  ha\'c  been  stated  in  the  author's 
work  on  "  Diseases  of  the  .Stomach,"  second  edition,  page  217  ;  and 
in  order  to  bring  the  entire  subject  under  one  heading,  I  have  rc- 
pcatc<]  these  indications  in  the  text  of  the  following.     Tlie  intestinal 
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indications  for  extnibuccal  alimenutirtn  arc:  (i)  Any  condition 
leading  lo  scvcri;  intestinal  hcniorrhaj;*: ;  (2)  intestinal  obstnictions ; 
(3)  intestinal  stenoiscs;  (4)  some  forms  of  prolonged  appendicitis; 
(5)  contusions,  rupture,  and  perforation  of  tiic  intestines;  (6)  con- 
ditions of  great  exhaustion  in  which  the  iiit«sline  can  not  digest  llie 
requisite  amount  of  food,  owing  to  an  existing  enteritis,  dysentery', 
or  other  pathological  conditions. 

KxtraUuccal  alimentation  may  be  carried  on  by  three  methods  : 
(1)  Rectal  feeding  by  means  of  mitriltve  enemati ;  (2)  subcu* 
taneous  or  intravascular  injections  of  food  materials;  ($)  feeding 
after  gastrostomy.  There  are  cases  in  which  the  intcsiine  reacts 
by  pathological  symptoms  if  it  is  obliged  to  take  in  a  sufficient 
amount  of  food  to  maintain  tlie  normal  nitrogen  balance,  wliereus  it 
does  not  react  morbidly  if  a  smaller  amount  of  food  than  is  rcqui- 
»te  is  introduced.  In  such  cases  a  state  of  hyponutntion  super- 
venes in  which  the  patient  continually  loses  weight,  because  there 
is  a  deficit  in  the  amount  of  food  material  introduced.  As  the 
incapacity  of  the  bowel  to  cope  nith  the  required  amount  of  food 
is  frequently  only  temporary  (gastro-entcritis,  dysentery,  some  forms 
of  enteroptosis  and  intestinal  ulcers),  the  deficit  iii  the  food  can  be 
made  up  by  subcutaneous  or  rectal  feeding,  until  such  a  time  when 
the  bowel  shall  have  completely  recovered  from  its  temporar>-  in- 
limiity.  Kxtrabuccal  feeding  here  is  valuable  in  tiding  the  patient 
over  the  critical  stages  of  the  disease  ;  it  is  supplcnH-ntary  feeding 
because  it  may  serve  to  bring  the  amount  of  food  introduced  up  to 
tlie  stantlard  required  for  the  nitrogen  bahince.  It  is  not  possible 
to  maintain  the  nitrogen  balance  by  extrabuccal  feeding  alone. 
Ewald  (■'  Extrabuccal  Feeding."  "  New  York  Medical  Record." 
August  18,  1900)  is  of  the  opinion  th.it  in  very  much  depredated 
individuals,  with  a  greatly  decreased  metabolic  activity,  the  nutri- 
tive balance  may  be  maintained  by  extrabuccal  feeding  exclusively. 
In  these  cases  the  melabiili«n  is  so  depressed  tliat  it  docs  not  re- 
quire very  much  to  maintain  it,  and  the  entire  mccabolic  activity  of 
such  patients  will  ha\-e  to  be  increased  before  they  can  recover. 
Of  the  various  types  of  extrabuccal  feeding  which  I  have  enume- 
rated, the  only  ones  which  are  practical  and  of  importance  to  the 
physician  are  hypodermic  or  subcutaneous  feeding  and  rectal  feed- 
ing.   Feeding  after  gastrostomy  has  more  of  a  surgical  than  a  medi- 
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cal  interest,  and  is  usually  carried  out  under  the  supervision  of  a 
surgeon. 

Rectal  Alimentation. — Of  the  various  forms  of  eneniata  which 
are  described  in  the  Ibllowing,  those  of  Boajt  and  Ewaid  arc  the 
most  useful.  Ihc  pancreatic  meal  enema  of  Leube  and  Roscntlial 
is  inconvenient  in  practice,  bccau^ic  it  is  difficult  to  obtain  fresh  pan- 
creas and  to  prepare  it  in  the  manner  suggested  by  Leubc.  Pep- 
tone and  albumose  solutions  have  been  extensively  employed  as 
additions  to  cncnuita  composed  largely  of  eggs.  It  is  risky, 
however,  to  employ  peptone  in  form  of  rectal  enema,  because 
it  frequently  produces  diarrhea  if  used  in  quantities  exceeding  fifty 
grams  dissolved  in  300  c.c.  of  uatcr.  It  is  rational  to  add  a  small 
amount  of  peptone  to  rectal  cncmata  if  it  is  desired  to  increase  their 
nutritive  value,  but  the  solution  .ihould  never  exceed  a  .tlrength  of 
25  per  cent,  of  peptone.  1  have  had  abundant  experience  with 
nutritive  cncmata  tn  which  peptone  and  alhumo.se  have  been  added 
in  amounts  not  exceeding  the  quantities  stated,  and  have  never 
observed  a  reaction  of  pejitone  or  albimio.tes  in  the  urine  thereafter. 
It  is  not  absolutely  necessarj"  that  these  prcdigested  products 
should  be  added.  1  have  given  the  evidence  (John  C.  Hemmeter. 
"Uebcr  das  Vorkommcn  von  proteolytischen  und  amylolytischen 
Fcrnienten  Jni  Inhalt  des  menschlichen  Kolons,"  "  Pfluger's  .Arch, 
f.  d.  gcs.  Physiol.,"  lid.  ijcxxi)  tliat  the  sterilized  aqueous  extract 
of  the  rectil  contents  is  capable  of  dis.-<olving  dried  serum  albu- 
min  and  fibrin  and  of  converting  starch  into  maltose ;  from  62  to  75 
per  cent,  of  one  gram  of  starch  was  converted  into  maltose  by  this 
extract  under  aseptic  precautions.  It  is  tlierefore  probable,  accord- 
ing to  my  experiments,  that  the  pancreatic  ferments  survive  in  pass- 
ing through  the  intestines.  Therefore  protcid  and  carbohydrates 
injected  in  form  of  cncmata  can  undergo  proteolysis  and  amylolysis 
in  the  rectum.  Starches  are  better  tolerated  by  the  rectum  than 
sugars.  When  more  than  from  fifteen  to  twenty  grams  of  sugar  in 
300  cc.  of  liquid  are  injected,  the  rectal  mucosa  becomes  congested 
and  the  eiicma  is  expelled  by  the  irritation  it  sets  up.  A  50  [wr 
ccnL  solution  of  sugar  may  even  set  up  a  colitis,  with  excessive  dis- 
charges of  mucous  diarrhea. 

Concerning  the  subcutaneous  feeding,  it  .should  be  stated  that  it 
is  now  almost  exclusively  limited  to  the  injections  of  sterilized  olive 
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oil.  When  dextrin  i^  injected  in  this  manner,  it  is  usually  excreted 
again  in  the  urine.  According  to  Leubc  ("  Deiitsch.  Klinik,"  Bd. 
I,  S.  71),  glycogen,  wlien  injected  subcutaneously  into  animals,  is 
not  only  promptly  absorbed,  but  is  utilixcd  in  the  system  and  not 
excreted  111  the  urine.  Tiie  injection  of  carbohydrates  is  also  very 
painful.  Oil  is  much  better  suited  for  hypudermic  medication  and 
can  be  much  more  easily  sterilized  than  glycogen,  so  that  even  if 
the  latter  could  be  readily  obtained,  it  could  not  replace  sterile  olive 
oil  for  this  purpose.  I  have  had  considerable  experience  with  hypo- 
dermic feeding  with  stciile  olive  oil,  on  the  basis  of  which  1  can  con- 
fidently recommend  it  ;is  a  supt>lenie»tary  iili mentation,  not  only  in 
diseases  of  the  stomach  and  intestines,  but  in  all  wasting  diseases. 
It  would  appear  that  this  mode  of  supplying  the  body  with  oil  jx  far 
preferable  to  disturbing  the  stomach  with  cod-liver  oil  in  pulmonary 
tuberculosis.  In  one  of  Leube's  c:ises,  as  much  as  200  gm.  of  oil, 
which  equals  i860  calories,  were  injected  under  the  skin  and  ab- 
sorbed. I  have  frequently  injected  loO  gm.  of  oil  in  twenty-four 
hours,  which  would  m.tkc  930  calorics.  If,  in  addition  to  this,  wc 
can  give  two  encmata  of  300  gm.  of  milk,  40  gm.  starch,  and  3  eggs 
daily,  we  would  add  1 100  calorics,  making  a  total  of  2030  calorics. 
Although  the  amount  of  food  introduced  in  this  way  does  not  con- 
tain the  daily  normal  quantity  of  albumin,  nevertheless  it  conLiins 
about  Co  gm.  of  egg-albumin.  The  total  amount  of  nitrogenous 
substances  contained  in  tlic  carbohydrates  antlfats  in  tliis  combined 
rectal  and  subcutaneous  feeding  amounts  to  150  gm.,  corresponding 
to  1400  calorics.  I..eubc  (/.  c.)  i^  of  the  opinion  that  complete  nutri- 
tion of  the  body  by  these  artificial  means  will  eventually  be  possible. 
At  present,  howcv-cr,  with  a  very  exten.iive  experience  with  tUvsc 
methods  of  feeding,  it  must  be  stated  that  they  can  not  replace  com- 
pletely the  normal  processes  of  feeding  by  the  mouth. 

In  some  cases  of  feeding  through  gastric  fistula,  undertaken 
for  the  relief  of  licnign  stricture  of  the  esophagus,  a  siiflident  .unount 
of  food  was  taken  in  to  cause  a  gain  of  weight 

As  a  temporarj-  supplementary-  expedient  in  transient  infirmities 
of  the  intestine,  cxtrabuccal  feeding  is  very  u.TCful  in  tiding  the 
p.itient  over  a  transient  dige.vlive  incapacity.  Nutritive  enemata  are 
preferable  to  subcutaneous  injections  of  oil ;  they  do  not  require 
aseptic  precautions  when  administered  and  are  absolutely  painless. 
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The  phyaolo^  of  rectal  digestion  and  the  preparation  of  various 
encntata  will  now  be  taken  up  separately. 


PHYSIOLOGY  OF  RECTAL   DIGESTION. 

In  diseases  in  wliich  the  approach  to  the  ittomacli  is  stcnoscd 
(carcinoma  or  stenosis  of  the  csoplia^us  or  cardia),  or  in  which  tlie 
organ  requires  a  temporary  but  absolute  exemption  from  work 
(ulcer,  cancer,  and  some  forms  of  gastritis),  or  in  cases  in  wliich  the 
mildest  and  most  digestible  diet  is  not  tolerated,  it  liecomra  neces- 
sary to  support  the  strength  by  nutritive  rectal  cncmata. 

The  history  of  the  evolution  of  the  nutriiive  enema  is.  from  a 
physiological  standpoint,  very  interesting ;  and  as  the  author  has  at 
various  times  done  connderable  experimental  work  in  thi^  line,  a 
brief  review  of  the  same  is  believed  essential  to  a  proper  under- 
standing of  the  subject 

The  first  to  discover  that  the  human  colon  and  rectum  absorbed 
an  emulsion  of  eggs  and  water  only  when  sodium  chlorid  was 
added  were  Voitand  Bauer  ("  Zcitschr,  f.  Biol.,"  1869,  Bd.  v).  They 
found  that  these  foods  were  not  aI>sorl>ed  in  the  absence  of  salt, 
and  in  1871  Kichhorst  ("  Pfiiigcr's  Archiv,"  Jahrgang  iv,  71)  con- 
firmed their  results.  Injections  of  bouillon,  milk,  and  eggs  had 
been  used  long  before  this  time,  but  no  one  ever  attempted  to 
ascertain  to  wliat  degree  the  mucosa  of  the  lar^e  intestine  would 
absorb  it.  In  1872  Lcube  proposed  a  meat-pancreas  injection 
("  Dcutsch.  Arch.  f.  klin.  Med.."  Bd.  x.  Reihe  m),  the  plan  emanat- 
ing from  the  idea  to  transpose  something  of  the  character  of  pan- 
creatic digestion  into  the  large  intestine.  Tl)c  preparation  of  tliis 
useful  enema  is  as  follows:  Take  150  to  300  gm.  of  very  finely 
scraped  beef  and  50  to  loO  gm.  of  finely  choj)[>e<l  pancreas  of  the 
calf  or  pig,  and  mix,  with  the  addition  of  1 50  c.c.  lukewarm  water, 
in  a  bowl  ;  if  desired,  25  to  50  gm.  of  fat  may  !«  added  in  tlic 
form  of  oil  or  butter ;  the  mjection  must  be  made  at  the  body- 
temperature. 

This  mixture  digests  thoroughly  in  the  lai^c  intestine;  its 
preparation  is  complicated,  hoivevcr,  requiring  very  intimate  mix- 
ing, and  it  rapidly  decomposes.  Leubc  reported  a  case  which  he 
kept  alive  six  months  by  this  enema  exclu.sively,  and  in  a  similar 
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way  Kicgcl  nourLshed  a  case  of  esopbagtial  stricturt:  for  ten  months. 
Ewald  demonstrated  that  egg  emulsion  is  absorbed  without  being 
pcptoniz<:d  or  salted  ("Zeitschr.  {.  klin.  Med.,"  Bd.  li),  and  Huber, 
while  confirming  Ewald's  observation,  added  that  the  addition  of 
salt  or  previous  peptonizing  really  doubled  the  amount  of  emulsified 
eggs  that  was  absorbed  in  the  colon.  Eggs,  it  must  not  be  over- 
looked, contain  a  considerable  amount  of  norni.ii  salt,  and  this  may 
explain  Huhcr's  results  (■•  Zeitschr.  f.  klin,  Med.,"  Bd.  XLVii)as  to 
their  absoqitiun  Jn  part,  even  without  the  addition  of  salt  But  it 
is  an  established  fact  that  the  addition  of  sodium  chlorid  very  much 
increases  the  amount  of  eggs  that  is  absorbed. 

In  a  very  interesting  scries  of  experiments  Grutzner  offered  a 
physiological  explanation  of  this  phenomenon  ("  Deutsch.  med. 
Wochcnsehr.,"  1 894.  No.  48).  having  demonstrated  that  under  cer- 
tain conditions  particles  of  charcoal,  finely  cut  horsehair,  or  saw- 
dust impregnated  with  normal  (0.6  per  cenL)  salt  solution  and 
injected  into  the  rectum  of  rabbits,  guinea-pigs,  and  rats,  are  found 
six  hours  later  all  along  tbe  .small  intestine,  even  in  the  stomach, 
while  the  rectum  is  empty.  During  a  period  of  twenty-four  hours 
preceding  these  injections  the  animals  were  starved.  When  tlie 
sus[)cnsions  of  these  particles  were  m.ide  in  distilled  water.  liCI 
solution,  or  potissium  chlorid  solution,  instead  of  physiological  .salt 
solution,  the  particles  did  not  ascend  in  the  digestive  tract,  Grutz- 
ner injected  starch  suspensions  in  normal  NaCI  solution  into  Uie 
rectum  of  human  beings,  and  after  a  number  of  hours  demonstrated 
starch  grains  in  the  gastric  contents  microscopically.  Nothnagel 
lirst  showed  that  sodium  chlorid  placed  on  the  serous  surface 
of  the  intestine  is  citpable  of  starting  antiperistaltic  movements 
("  Bcitrag  z.  Fhysiol.  u.  Patliol.  d.  Darms,"  1884),  and  Grutzner 
interpreted  this  observation  as  an  explanation  of  the  digestion  of 
egg  cncmata  containing  salt.  I  Ic  assumed  that  the  injected  mass 
(S  moved  upward  through  the  entire  small  intestine,  and  so  becomes 
digested  and  absorbed.  Even  Riegcl  (/.  c. ,  p.  245)  was  satisfied  with 
this  interpretation,  and  added  that  it  explains  the  negative  results 
of  Voit  and  Bauer  without  salt,  and  the  positive  ones  with  salt,  and 
also  those  of  Huber. 

In   my  opinion  the  evidences  that  food  substances  move  anti- 
pcristaltically  upward  in  the  intestine  arc  not  satisfactorily  given  in 
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Grfitzncr's  work.  It  is  undeniable  that  minute  particles  of  starch, 
cliarcoal,  etc,  arc  movcii  from  the  rectum  toward  the  stomach  in 
man ;  and  I  have  been  able  to  confirm  this  part  of  his  results,  as 
well  as  the  fact  that  salt  favors  the  ascent  and  HCl  and  KCl  im- 
pede it.  Hut  this  anti|x:ristaltic  motion  I  conceive  to  be  only  a 
very  feeble  marginal  ascending  movement.  elTected  by  surface  con- 
tact of  the  particles  with  the  epithelium,  which  in  turn  is  moved  by 
tlie  musciilaris  mucosa;.  This  very  .slight  niai^inal  anti]K:ristalsi5 
is  never  ^'isiblc  to  the  eye,  and  can  be  demonstrated  onl)'  by  the 
progress  of  particles  ;  it  in  not  capable  of  propelling  food  masses ;  on 
the  contrar>',  I  have  convinced  myself  that  at  the  same  time  tliat 
the  marginal  peri-ttalsis  drags  visible  piirticles  of  charcoal  tou^rd  the 
stomach  with  infinitcsimat  slowness,  there  may  be  an  uninterrupted 
central  current  of  food  mas.ses  toward  the  anus.  The  marginal 
antipcristalsis  may  be  a  pin-siological  thing,  present  at  all  times, 
and  its  object  may  be  the  raising  or  dmwiiig  i:p  of  portions  of 
mucosa  from  one  place  to  another  in  order  to  bring  new  surlaoes 
in  contact  with  the  ingcsta,  or  to  n-placc  a  ]H>r[ton  of  surface  to  its 
normal  topography  after  it  has  been  dragged  away  from  it  by  tlw 
doHTiward  current.  The  cohesion  of  these  small  particles  with 
the  mucosa  can  be  seen  when  a  piece  of  fresh  animal  intestine  ift 
sprinkled  with  lycopodium  or  finely  cut  horsehair  particles  and 
held  under  a  gentle  stream  of  water  ;  the  gut  may  be  moved  up- 
ward on  the  surface  of  the  hand  while  the  water  moves  downward, 
and  still  many  of  the  particles  will  adhere.  This  tlltistrates  the  inti- 
mate mechanical  adhesion  of  fine  particles  to  the  mucosa;  their 
movement  toward  the  pylorus  is  as  yet  not  explained. 

The  antipcristalsis  that  Nothnagel  produced  by  placing  cr)*sta]s 
of  salt  u]x>n  the  serosa  is  quite  a  different  thing,  for  it  is  plainly 
visible  to  the  eye,  and  never  occurs  under  physiological  conditions 
(Nothnagel,  "  Erkrank.  d.  Darm-i."  article  on  "  Die  Darmbewc- 
gung,"  S.  6,  1896).  Among  the  abnormal  conditions  that  may 
cause  this  visible  antiperistalsls  Nothnagel  .states  stronger  solutions 
c^  sodium  chlorid  and  the  introduction  of  food  at  an  unphysiological 
entry,  as  «-hich,  in  man,  we  mii.st  consider  the  rectum.  He  adds 
(/,  1-.)  that  from  a  physiological  entr>' — r.  c,  from  the  stomach — 
tlic  3lrt>ng«.st  clwrntad  irritanl-s  produce  only  peristaltic  movements 
toward  the  anus.     There  are,  then,  two  kinds  of  antiperistaltic  move- 
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mcnti — (i)  tluiM,"  of  Griitzner  being  margiii;il.  invisible,  possibly 
physiological,  and  not  capable  of  moving  food  masses,  and  (2)  thoite 
of  Nothnagcl  being  visible,  strong,  and  occurring  only  under 
abnormal  conditions.  Christomanos,  a  pupil  of  Nolhnagel.  has 
urged  an  objection  ag:iinst  Griitxncr'a  r^-siiUii  that  seems  to  itivali- 
datii  the  conclu^ons  of  the  latter — namely,  he  found  (Chriatomanos, 
'■  Z.  Fragc  d.  Antiperistaltik,"  "  Wien.  klin.  Rundschau."  189S.  No. 
13  and  !■))  thill  when  his  animals  were  prevented  from  licking  up 
the  expelled  rectal  contents,  his  results  as  to  finding  the  particles  in 
the  stomach  were  negative.  Dauber  came  to  the  same  conclusion 
as  Christomanos — namely,  that  the  occurrence  of  particles  of  rectal 
injections  in  the  stomachs  of  animals  did  not  take  place  uhcn  they 
were  prevented  from  eating  their  excrement.  These  objections  are, 
however,  set  aside  by  Griitzner's  and  my  observations  on  the  human 
subject.  The  experiments  of  Swlezynslci  (■*  Deutsch.  med.  Woclicn- 
schr.,"  1895,  Mo.  32)  also  confirmed  GriilKner's  st^itcments,  in  that 
lycopodium  injected  into  the  rectum  was  found  in  the  stomach. 

We  must,  however,  again  emphasize  that  this  antipcri.sIal.-<iA  i.s  not 
capable  ot  moving  ingcsta,  and  that  it  can  not  logically  be  taken  as 
an  explanation  of  the  digestion  of  enemata. 

The  fact  that  normal  salt  solution  favors  the  invisible  marginal 
ascent  of  particles  and  that  otlier  chemicals  imjK-de  it  is  perfectly 
natural.  For  if  this  anti peristalsis  be  physiological  and  be  assumed 
to  be  going  on  at  all  times,  normal  salt  solutions  can  not  disturb  it, 
for  they  are  a  physiological  environment  in  which  intestinal  move- 
ments occur  exactly  as  when  the  tissues  are  bathed  in  their  normal 
juices.  But  HCI  and  KCI  are  chemical  irritants  to  which  the 
muscuhris  mucosa;  reacts  by  cfrorts  at  expulsion. 

The  Occurrence  of  Proteolytic  Ferments  in  the  Colon  and 
Rectal  Contents. — The  author's  explanation  of  the  digestion  of 
egg  and  milk  emulsions  in  the  rectum  and  colon  is  quite  diflerent 
from  GriitKner's  and  from  that  accepted  by  Ricgel  and  others,  and  is 
based  on  a  very  carefully  conducted  series  of  expriemcnU  on  ani- 
maU  and  human  beings.  We  desire  to  speak  only  of  actual  diges- 
tion, for  there  is  good  reason  for  believing  that  albumin,  fats,  etc., 
may  be  absorbed  from  the  large  intestine  as  such,  without  digestion. 

Without  going  into  the  details  and  tcchnic  of  these  experiments, 
we  will  briefly  state  the  conclusions.     After  the  rectal  contents  of 
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doRS  or  cats  arc  sterilized  with  saturated  solutions  of  thymol  and 
passed  through  a  Pasteur  filler,  control  cultures  ;ire  made  to  ascer- 
tain that  the  watery  extract  of  the  excrement  is  sterile.  For  tliis 
purpose  the  meat  peptone-gelatin  and  agar  plates  recommended  by 
Nothnagcl  (/.  c.  p.  22)  are  most  convenient.  The  reaction  of  hu- 
man excrement  i»  generally  n-cakly  alkaline  or  neutral ;  very  rarely, 
weakly  acid  under  normal  conditions  (sec  chapter  on  Examination 
of  I-'eccs).  This  waterj'  extract  of  normal  rectal  contents  con- 
tains a  substance  which,  in  a  digcstonum  (thermostat  at  40°  C.)  and 
«  aa  tdkatine  mtdium  (equal  to  from  0.8  to  I  per  cent.  Na,COJ, 
dUioittts  from  j6.^  io  $0  per  cent,  of  Mcrclfs  dried  serum  albumiH  in 
three  hours  under  a.4cptic  conditions.  It  will  also  digest  fibrin,  and 
has,  in  addition,  a  faint  amyloljtic  power,  converting  from  10  to 
14.5  per  cent,  of  starch  into  maltose  in  an  alkaline  medium  of  0-3 
per  oeiit.  Na,CO,.  I  have  not  been  able  to  fmd  any  fat-splittin|; 
action  in  this  extract  ("  I'fluger's  Arch.  f.  d.  gcs.  Physiol.,"  IJd. 
I_\xxi,  S.  151). 

As  there  arc  many  bacteria  that  produce  peptone  in  the  breaking 
down  of  protcid.  and  others  tliat  ferment  carbohydrates,  the  previous 
sterilization  is  nccessar>-  in  order  to  exclude  their  action.  Bacteria 
do  not  make  jMrptone  for  any  philanthropic  purposes;  the  peptone 
they  give  rise  to  is  an  intermediate  stage  in  a  long  scries  of  decom- 
position products.  It  does  not  remain  peptone,  but  \s,  rapidly  de- 
composed into  amido-acids,  ammonia,  tyrosin,  etc.,  and  docs  not 
occur  in  the  intestine  as  peptone  pure  and  simple,  but  mixed  with  a 
number  of  other  derivatives  oi  albumin,  some  of  wliich  arc  proved 
to  be  toxic.  Tins  I  stitc  because  even  among  me<)ical  men  the 
opinion  has  been  encountered  that  the  bacterial  peptone  might  be 
of  utility  to  the  organism  in  which  it  i.s  formed.  Tlw  feces  for  our 
purposes  can  not  be  stcriliiicd  by  heat,  because  that  would  destroy 
any  possible  enzymes  ]>resent. 

It  is  certain,  therefore,  that  rectal  contents  contain  a  proteolytic 
ferment ;  also  one  having  a  slight  amylolytic  ])ower,  acting  ooly  in 
a  faintly  alkaline  medium,  the  action  being  destroyed  in  an  acid 
medium.  Whether  lhe.*e  two  digestive  actions  arc  carried  out  by 
one  and  the  same  ferment  or  by  two  diflcrcnt  ferments  wc  arc  unable 
to  .lay.  That  it  cnn  not  be  pepsin  is  proved  by  the  (act  that  it  does 
not  act  in  an  add,  but  only  in  an  alkaline,  medium. 
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It  would  be  interesting  to  learn  whether  llie  waiU  of  the  large 
mtcstinc  secrete  any  proteolytic  ferment.  The  colon  of  a  dog  that 
U  kept  clear  of  fecal  nias.ses  by  making  an  abdominal  fiittula  and 
sewing  it  to  the  abdominal  wall  at  the  ileocecal  valve  secretes  an 
alkaline  fluid  which  has  no  proteolytic  powers  whatever,  but  there  i» 
an  evident  amylol>'tic  ferment  contained  in  tt.  The  liuman  colon  can 
be  plugged  up  in  the  tiansverse  portion  by  introducing  a  balloon  and 
inflating  it ;  thereafter  the  part  between  the  rubber  balloon  and 
the  anus  can  be  washed  out  with  sterile  normal  salt  solution.  A 
etion  is  formed  in  two  to  three  hours,  and  can  be  collected   on 

isorbcnt  cotton  placed  in  the  rectum,  and  later  squeezed  out  into 
a  small  beaker.  The  secretion  is  alkaline,  but  has,  after  filtration 
through  a  Pasteur  filter,  no  proteolytic  power.  1  have  made  tJie 
same  observation  on  a  human  being  having  a  fistula  at  the  ileocecal 
valve.  As  tlie  colon,  therefore,  secretes  no  proteolytic  ferment,  it 
is  reasonable  to  assume  that  the  ferment  we  have  demonstrated  is 
derived  from  the  pancreas.  In  two  patients  with  total  atrophy  of 
the  gastric  mucosa  (atrophic  gastritis),  as  evidenced  by  fragments  of 
the  mucosa  found  in  the  wash-water,  the  same  proteolytic  ferment 
was  demonstrable  in  the  colon  contents.  It  was  hitherto  assumed 
that  the  ferments  of  the  pancrea."!  were  destroyed  in  the  intestine  (stre 
Rosenheim,  "  Die  Erkrank.  d.  Darms,"  S.  46).  .'\  large  number 
of  similar  experiments  as  above  described  justifies  the  belief,  how- 
ever, that  trypsin,  and  perhaps  am>lopsin,  may  survive  the  passage 
through  the  bowel.  Husch  has  shown  that  digestion  may  go  on  in 
the  human  intestine  without  gastric  or  pancreatic  juice,  without  bile 
and  .secretion  of  Brunner's  glands  (Briicke's  "Vorlesungcn  fiber 
Physiologie."  VVien.  1SS5.  S.  352).  The  patient  on  whom  Btisch 
cxix;rimcnted  had  received  aj)  abdominal  injury  by  an  accident,  in 
such  a  manner  that  tlic  gastric  juice,  together  with  the  chyme,  pan- 
creatic juice,  duodenal  secretions,  and  bile,  ran  oiit\vard  through  a 
fistula.  Thereafter  Busch  fed  him  through  the  fistulous  opening 
communicating  with  the  lower  bowel,  and  succeeded  in  maintaining 
the  nitrogenous  equilibrium.  He  lowered  coagulated  albumin 
inclosed  in  small  cotton  b,Tgs  into  the  bowel,  and  drew  them  out  by 
a  string  five  hours  later,  finding  that  from  >  to  3;  per  cent  of  the 
albumin  was  dissolved.  In  Busch's  CYpcrimenLt  the  action  of  tlie 
bacteria  can  not  be  excluded.     The  action  of  the  succus  entcricus 
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may  explain  the  carbohydrate  digestion,  but  as  no  proteolytic  fer- 
ment could  enter  the  iinidl  intestine,  tJic  digcition  of  albumin  was 
probably  due  to  bacteria. 

In  conclusion  wc  may  say  that  rectal  encmata  are  digested  prob- 
ably by  piincreatic  fenuents  passing  through  the  bowel,  by  bacteria, 
and  by  tJic  succus  cntcricus.  which,  even  in  the  colon,  has  an  am>-lo- 
lylic  action ;  that  certwn  foodd — e-jg-atbumcn.  fats,  millc— can  be 
absorbed  as  such  without  being  digested.  Griitzncr's  marginal 
ascending  motion  of  particles  can  not  move  iiigcsta  antiperistiiltically. 
F.  Mall  (•■  Johns  Hopkins  Hospital  Reports,"  vol.  i,  p.  70)  holds  that 
the  propelling  force  of  the  intestttifs  normally  acts  in  one  direction 
only ;  the  antiperistalsis  is  found  only  as  a  pathological  phenomenon, 
and  all  his  efTortt  to  force  the  intestine  to  work  in  the  wrong  direc- 
tion by  reversal  (A  c,  p.  93)  were  negative. 


PRKI'Ali.vnON  OF  RECTAL  RNEMATA. 
Indications  and   Methods  of  Administration, 

Nutritive  Enemata. — /.  Affit/  I'anrrtat  Clyster  i^According  to 
Leube). — One  hundred  and  fifty  grams  of  good  beef  arc  scraped  and 
tlien  cliopjx:d  fine ;  50  gm.  of  fresh  pancreatic  gland,  free  from  fat 
(cither  of  a  cow  ox  of  a  hog),  arc  mixed  with  this  and  stirred  care- 
fully, witi)  the  addition  of  not  more  tlian  150  gm.  of  lukewarm 
water.  Injections  of  from  50  gm.  to  not  more  than  lOO  gm,  at  a 
time,  in  a  lukewarm  state,  by  means  of  a  simple  funnel,  ending 
in  a  nozle  which  must  have  a  wide  opening.  The  mixture  will 
keep  only  a  short  time.  One  hundred  grams  equal  about  120 
calorics. 

i.  XNiritwt  linema  {^According  to  Bu/ald). — Two  or  three  eggs 
are  beaten  smooth  with  one  teaspoonful  of  cold  water  and  a  little 
salt — as  much  a.t  can  Ik:  held  on  tlie  point  of  a  knife.  Whealen 
starch,  xi  much  a.s  can  be  held  on  the  point  of  a  knife,  is  boiled 
with  Iialf  a  cup  (100  gm.)  of  a  20  per  cent,  solution  of  grape-sugar 
and  one  wineglass  (150  gm.)  of  red  wine  added.  Then  tlie  solu- 
tion is  cooled  to  30°  R.,  and  tlie  egg.t  are  stirred  in  slowly.  One 
can  add  also  one  tcaspoonful  of  meat  peptone,  but  this  is  not 
absolutely  necessar)'.  Nutritive  clysters  are  to  be  injected  while  at 
blood-heat,  and  in  quantities  of  i^O  gm,  at  a  time.     Previously  the 
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rectum  must  have  been  cleansed  by  a  purgative  clyster.  The  addi- 
tion of  grape-sugar  had  better  be  omitted,  since  througli  it  decom- 
position and  irritalious  of  the  intestines  may  arise  ( Wegele),  It  con- 
tains about  400  calorics.* 

J.  Nutritive  QysUr  (Accori/ing  to  Boas). — Warm  250  gm.  of 
milk,  stir  with  two  yolks  of  eggs,  one  teaspoonful  of  common  salt, 
and  one  tabicspoonful  of  whealen  starch,  and  afterward  add  one 
tablcsptionful  of  red  wine.  If  the  mucous  membrane  of  the  rectum 
is  easily  irritated,  one  may  add  four  or  live  drops  of  tincture  of 
opium.  Such  clysters  may  be  administered  from  one  to  four  times 
in  twenty-four  hours  (healed  to  bIi»od-heat),  with  a  long,  soft,  rectal 
tube  and  a  Hegar's  funnel.     Contains  about  400  calorics. 

^  Meat  Bouillon  Wttte  Clyster  {Aeeortiing  to  Fleiner), — This  con- 
siaf*  of  eighty  grams  of  beef-tea  and  forty  grams  of  mild  white  wine ; 
to  be  injected  two  or  three  times  a  day  at  body-heat.  According  to 
Fleincr,  these  clysters  bring  sleep  to  weak  patients. 

Jaecouei  recommends  250  gm.  of  bouillon,  1 20  gm.  of  wine,  yolks 
of  two  eggs,  5  to  20  gm.  of  peptone.  Rosenheim  uses  {>q>tone 
(one  to  two  drains),  two  eggs,  1 5  gm.  of  glucose,  and  sometimes,  if 
desired,  emulsions  of  cod-liver  oil.  5/«X'*'''*  enema  {"  Centralblatt 
d.  gc«.  Thcrap.,"  Miirz,  1895)  is  very  much  like  that  of  Ho;w.  with 
the  addition  of  peptone.  These  e.\amp]es  will  amply  suffice  for  all 
pur]  loses. 

Method  and  Tcchnic  of  Rectal  Feeding. 

1.  Every  nutritive  enema  must  be  preceded  by  a  cleansing  injec- 
tion one  hour  previously. 

2.  The  amount  of  injected  nutriment  must  not  exceed  J^  of  a 
liter  (eight  ounces)  at  a  time. 

J.  After  the  injection  the  patient  must  remain  in  the  recumbent 
position  for  one  hour,  and  a  hot  towel  should  be  held  firmly  against 
the  anus  by  means  of  a  binder  for  fifteen  or  twenty  minutes. 

4.  The  patient  should  lie  on  his  left  side,  with  his  hips  rai.scd  upon 
a  pillow,  and  the  injection  must  be  given  v^ry  slowly. 


*  In  calciiloimt;  Ihe  value  in  cfllaii«  of  Ihe  nutritive  clyslers,  ii  is  to  be  naud  thai  dw 
smciuiit  <A  rruir|iliEjit  \\  (1iAic^ti!l  tn  dettrminr,  sincp  i(  ilc|«tii1s  ii|Kih  thr  state  <if  the  in* 
tuiinet,  the  ikill  of  t)ic  paliciii  in  rcuinJng  the  eiicniB,  etc.  ll  is  theicroie  wcU  to 
unmie  only  one-luiir  u  rcurbcd. 
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5.  If  the  rectum  is  very  irritable,  the  addition  of  a  few  drops  (lo 
to  20)  of  tincture  uf  opitini  is  serviceiibit;. 

6.  The  injection  should  be  made  with  a  funnel  or  an  irrigating 
bottle,  tKVKT  ttitd  a  synTiKi;-  The  I»t;st  tube  lo  use  in  that  named 
after  Langdon,  as  it  is  suRicicntly  solt  and  Ik-xibie  and  can  not  kink 
UjKin  itself. 

7.  The  tube  should,  in  adults,  be  passed  high  up  into  the  colon; 
if  possible,  14  to  iS  inclie.s  .should  be  introduced,  but  1 2  inches  will, 
as  a  rule,  suffice.  The  higher  up  the  enema  is  placed,  the  less  will 
be  tlie  liability  of  its  rejection.  An  anatuinical  and  physiological 
reason  for  placing  injections  high  is  found  in  the  nature  of  the  anas- 
tomoises  of  the  v:iscular  supply  of  the  rectum,  .sigmoid,  and  colon. 
The  superior  rectal  and  sigmoid  veins  communicate  with  the  inferior 
mcsCTitcric  vein ;  therefore  these  veins  conduct  whatever  they  have 
absorbed  directly  to  the  liver  through  branches  of  the  vena  jiorta. 
In  the  liver  the  very  important  secondary  digestion  takes  place. 
The  veins  from  the  loucr  third  of  the  rectum  communicate  with  the 
inferior  vena  cava,  and  their  contents  arc  not  conducted  to  the  liver, 

S.  Tlie  temperature  uf  the  injection  should  be  that  of  the  body^ 
98.6°  F. 

Indications  Necessitating  Rectal  Feeding. — There  are  two 
classes  of  condition.s  in  which  nutritive  cncmata  .ire  indicated  ; 

I.  The  first  cia«  compri.-Mr.'*  [>;ilitiil%  lh;it  iite  still  able  to  swallow 
food  and  wilting  to  do  so,  but  on  account  of  the  existence  of  some 
gastric,  esophageal,  or  inle^itinal  di-sease,  it  is  ncces.sarj-  or  expedient  to 
rest  the  stomach  and  bowel  and  exempt  them  from  work.    These  are : 

(a)  Gastric  Ulcer. — For  the  purpose  of  keeping  the  ulcer  free 
from  irritation  and  permitting  it  to  heal  or  to  pre^-cnt  the  starting  up 
of  hematcme-sis. 

(*)  DUatioHS. — Kilhcr  in  the  atonic  or  benign  forms,  to  attempt  a 
cure  by  relieving  tlie  stomach  of  the  weight  of  ingesta  and  tlie  con- 
stant fermentation  ;  or  in  the  malignant,  pyloric,  and  stenotic  forms, 
beeau.«:  food  positively  can  not  [>ass  the  pylorus  and  gaslro-enter- 
oistomy  is  refused  or  impossible. 

(f)  Sd'frt  gastric  irritations,  as  in  toxtc  gastritis. 

(</)  Exkausting  disiosfs,  especially  the  infectious  types,  ^vhcn 
secretion  and  absoqition  arc  inhibited  and  foo.d  is  not  retained, 
though  swallowed. 
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((■)  VUer  of  Ou  aopliagtis  or  duodfnum,  strktiirr,  ili'us,  im-agina- 
lion,  X'oliitlus,  sunosis  of  any  part  of  the  atinietitary  tract  between 
stomach  and  rectum. 

2.  Tile  conditions  in  which  the  patients  arc;  unable  to  swallow 
food  arc : 

{«)  Temporary  obstruction  to  the  entrance  of  food  into  the  ali- 
mentary canal ;  presence  of  new  growths ;  foreign  bodies ;  acute 
inflammations  about  mouth,  pliarynx,  anti  esophagus. 

(^)  Extreme  sensitiveness  of  tlic  mouth  and  esophagus,  exdted 
by  corrosive  poisons. 

(c)  Carcinoma,  cicatricial  contraction,  diverticulum,  neoplasms 
of  esophagus,  carcinoma  oi  cardia. 

(rf)  RcRex  vomiting,  as  in  pregnancy  and  sca'sickness. 

There  are  other  stales  m  whicli  the  patients  arc  cither  unable  or 
unzifiiiirig  to  swallow  food,  but  in  these  fefiiing  by  tkt  stomach-tube 
is  preferable  to  rectal  feeding.  These  are ;  ( i )  Inability  to  sn-allow 
from  coma,  delirium,  or  paralysis  of  the  muscles  of  deglutition; 
postdiphtheric  paralysis.  (2)  Insanity,  refusal  of  food,  (3}  Total 
anorexia  (hysltrrical.  etc.). 

Intravascular  and  Hypodermic  Feeding. — In  1850  Hoddcr 
first  practised  intravenous  injection  of  milk  in  cases  of  collapse  from 
Asiatic  cholera,  T.  G.  Thomas  about  this  time  published  a  case  in 
which  Yi  of  a  pint  of  milk  warmed  to  body-temperature  was  injected 
into  one  of  the  brachial  veins,  with  the  result  of  saving  life. 
According  to  Gilman  Thompson  (/.  c,  p.  3S3).  Fowler  has  practised 
intravenous  injection  of  peptone  and  has  also  given  six  ounces  of 
digested  beef  solution  in  this  manner.  There  seems  to  us  no  phj'si- 
ological  reason  why  intravenous  or  even  intra -arte  rial  feeding  should 
not  be  practised  in  emergencies.  As  a  safeguard,  however,  we  would 
suggest  that  every  precaution  be  taken  to  have  the  injection  abso- 
lutely sterile,  and  composed  of  such  substances  as  arc  normal  to 
the  blood,  such  as  seruin  albumin,  sterile  plasma,  and  dclibrin.tted 
fresh  sterile  blood.  Much  careful  experimenting  is  required,  how- 
ever, before  we  can  be  justified  in  using  such  methods  on  the  sick 
human  being.  Intravenous  and  intra -arterial  injections  of  warm 
sterile  normal  salt  solutions  have  been  exten.tively  used  in  Asiatic 
cholera  and  in  exhausting  hemorrhages.  I  have  used  them  in  states 
of  collapse  in  abdominal  typhoid  fever  (lyjihoid  intoxication)  not 
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only  to  raise  the  blood  pressure,  but  for  the  purpose  of  flushing  out 
the  toxins  when  iht:  blood  pressure  was  stilL  fairly  good,  and  also 
had  occasion  to  use  them  in  hcmatcnicsis  ailer  gastric  ulcer,  villi 
tlie  conviction  lh;tl  life  was  saved  thereby.  Transfusion  of  sterile 
nonnal  salt  solution  into  the  areolar  connective  lis.suc  of  the  breast 
is  to  be  preferred  to  these  methods,  because  it  requires  only  a  prcs< 
sure  bottle,  rubber  tube,  and  sterile  sharp-pointed  cannula. 

Subcutaneous  Feeding. — In  i86(>  Menzel  and  Pcrco  injected 
fats,  albumin,  and  sugar  into  dogs  and  human  beings,  and  showed 
that  liquid  oils  were  rcsorbcd  without  causing  local  or  general  reac- 
tion. Tliey  injected  nine  grams  of  oil  into  one  patient  al  Billroth's 
clinic,  who  had  spinal  caries ;  a  swelling  as  large  as  a  silver  dollar 
ensued,  but  disappeared  entirely  in  tliirty  hours  ("  Wien,  med.  Woch- 
enschr.."  1869,  No.  31). 

Attempts  have  been  made  in  the  human  l)eing  with  injection  of 
detibrinated  calf's  blood  by  Landcnber^er  (•'  WCirtcmberg.  med. 
Correspondenzbl.,"  Bd.  xi.iv.  No.  20),  with  olive  oil  by  Krueg  (Re- 
ft-rat  in  "  VVien.  med.  Wochcnschr,"  1875,  No.  34).  with  olive  oil 
and  milk  by  Whiltakcr  ("Schmidt's  Jahrb.,"  Hd,  CL.\xvii,  Heft  l), 
who  in  eight  sittings  injected  1 24  gm.  in  one  day — in  all  he  made 
sixty-eight  injections.  Karst  recommended  dcfibrinated  blood 
("Berlin,  klin.  Wochcnschr.,"  1S73,  No.  4y).  Eichhorn  was  so 
enthusiastic  with  his  injections  of  milk,  peptone,  and  cod-liver  oil 
that  he  believed  the  normal  nutrition  of  an  animal  could  be  sup- 
planted by  this  method  {■' Wien.  med.  Wochenschr.,"  1881.  No.  32. 
33.  and  34).  Leubc  proved  that  oils  injected  subcutancously  were 
actually  used  up  in  the  metabdli.tm  of  the  body  (Lcube,  "  Vcrh.ind« 
lungen  des  XIV.  Congresses  f.  inncre  Mcdicin,"  189S).  In  a  case 
of  benign  hyperplastic  pyloric  stenosis  complicated  by  colitis  the 
author  and  his  associate.  Dr.  Harry  Adlcr,  injected  lwcnt>'-four 
grains  of  sterilized  olive  oil  under  the  skin  daily  for  three  weeks. 
Nutritive  encinata  were  not  tolerated  on  account  of  the  coUlis.  The 
oil  injections,  which  did  not  cause  the  slightest  irritation,  were 
absorbed  in  from  four  to  twelve  hours,  and  though  no  anal>-ses  On 
metabolism  could  be  executed,  it  became  evident  tliat  tlie  patient 
was  deci<le<lly  benefited  by  the  hypodermic  use  of  oil. 

The  ifcgrcc  to  which  subcutaneous  injections  of  sterile  olive  al 
can  supplement  defective  alimentation  has  been  referred  to  in  the 
preceding  chapters. 


CHAPTER   XIII. 
METHODS   AND   MEANS   OF   TREATMENT. 

MINERAL  SPRINGS. 

Very  little  of  a  definite  nature  is  known  concerning  the  cflect  of 
various  mineml  waters  upon  the  diseased  or  healthy  intestine.  The 
action  of  some  of  the  most  important  natural  waters  upon  the 
stomach,  and  also  at  the  same  time  upon  the  intestines,  is  described 
in  tlic  author's  work  on  "  Diseases  of  the  Stomach,"  second  edition, 
pages  313  to  32S.  The  classification  of  the  most  important  min- 
eral springs  of  the  United  States  is  there  ^ven,  and  I  refer  to  that 
chapter  for  infonnation  concerning  this  subject  Almost  every 
country  has  its  own  classilication,  based  upon  the  chemical  composi- 
tion of  its  oivn  springs,  interpreted  by  the  local  physicians. 

Dr.  Albert  C.  Peale  ("Transactions  of  tlie  American  Climatolt^- 
ical  .Association"  ;  also  "  Fourteenth  Annual  Report  of  the  United 
States  Geological  Survey,"  Washington.  1894,  p.  66)  classifies  the 
mineral  springs  of  the  United  States  as  follows  : 

All  mineral  waters  arc  divided  primarily  into  two  great  groups — 
(l)  nonthermal,  or  cold,  and  (2)  thermal.  They  are  then  treated 
precisely  alike  with  reference  to  their  chemical  ingredients. 

SCHEME  OF  CLASSIFICATION. 
Group  A, — Nonllicinial,  ot  culil,  tpriii)^. 
Group  B, — Th«rm>l  springs. 

a^l.-Alkdln I  *"'f''*'^- 

I  munniFd. 

CWII.-Alk.linc -line {  *u1,M. 

a««III.-!Ulin., /  ™lpli.l«1. 

(  murinml. 

{mlkalioe. 
nlphawd. 
Iiiurlitt«il. 
Cl»s>  V.—Neutral  or  indifTcrml. 
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.At  the  Thirtttrntli  Intt^rtiAtiou;*!  Medical  Congress,  held  at  Paris, 
the  members  of  the  Congress  were  presented  with  a  volume  of  458 
pages,  containing  the  chemical  composition,  mode  of  action, 
geography,  and  illustrations  of  nearly  all  the  mineral  S|)rings  of 
France  ("  Stations  Hydro-Mineralcs  Climatcriqucs  ct  Maritimes  de 
ia  France  "). 

I  have  personally  visited  a  lar^  number  of  the  better  known 
mineral  springs  in  this  country  and  in  Europe,  and  lived  for  three 
years  in  Wiesbaden,  Germany,  the  center  of  a  district  abundantly 
blessed  with  natural  mineral  springs  ;  for  within  a  few  hours'  ndc  of 
Wiesbaden  wc  find  SchlanKcnbad.  Homburg,  Selters,  Nauheim, 
Schwalbach.  Oirlsliad,  Ki.*?ingcn,  Baden-Haden,  Wildungcn,  Bilin, 
and  a  number  of  other  German  springs  were  also  visited  |>er^K>n> 
ally.  The  leading  practitioners  at  all  these  resorts  have  different 
conceptions  of  the  effects  of  the  mineral  waters  on  the  various 
organs  of  the  body  and  on  metabolism. 

It  is  much  to  be  regretted  that  the  exact  eflect  of  the  min* 
eral  waters  on  the  alimentary'  tract  and  metabolism  has  not  been 
studied  by  competent  and  disinterested  men,  in  laboratories  properly 
equipped  for  the  purpose.  \V.  O.  Atwater,  who  has  contributed  so 
much  to  our  knowledge  of  the  inducnce  of  food  on  metabolism,  has 
every  means  at  his  disposal  for  studying  this  subject  in  his  well- 
equipped  laboralor>'  at  Middlctown,  Corm.  In  his  digest  of  metab- 
olism exjicriments  (United  States  Department  of  Agriculture.  Office 
of  Experiment  Stations,  Bulletin  No.  45)  lie  gives  an  abstract  of 
some  work  done  by  HoRcr  and  Nav.-isartianK. — ibe  fornier  studied 
the  effect  of  Krankcnheiler  mineral  water  on  metabolism,  and  the 
latter  the  F.ssentuki  water.  Judging  from  the  abstract,  1  should 
consider  tlie  results  unreliable.  Dronkc  and  Ewald  ha™  studied 
the  c()ects  of  the  I,e\'ico  arsenic-iron  water  on  metabolism;  the 
patients'  blood  was  improved  in  quality  during  the  use  oT  the 
water;  they  did  not  attribute  it  to  the  belter  living  and  healthier 
surroundings  during  the  experiment,  but  to  the  water.  Thcie  are 
the  only  references  to  this  subject  in  the  article  by  Atwater  above 
quoted.  I^  us  hope  that  the  American  mineral  waters,  or  at  least 
the  most  important  of  them,  may  be  studied  by  competent  investi- 
gators in  tJic  near  future.  Thus  far  all  claims  and  assertions  of  the 
eOects  of  mineral  waters  rest  upon  the  experiences  of  practitioners 
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who  practise  in  tlic  neighborhood  of  particular  springs.     Thc>'  are, 
accordingly,  empiricil. 

Modes  of  Action. — In  intestinal  diseases  mineral  waters,  so  far 
as  I  am  capable  of  judging  personally,  act  in  three  ways:  (i)  By 
lavage  of  the  entire  gastro-intcstinal  tract ;  thereby  it  is  freed  of  bac- 
teria, toxic  productt,  mucus,  and  fermentative  food  ;  (s)  by  5tiniu> 
lating  or  inhibiting  peristalsis  ;  (3)  by  favorably  inilucncing  disease 
of  other  organs,  particularly  the  kidneys,  liver,  and  stomach,  and 
diseases  of  metabolism.  Before  we  can  dwell  upon  the  action  of 
natural  mineral  waters  it  js  necessary  to  emphasize  that  many  efifects 
attributed  to  these  waters  can  be  achieved  by  distilled  water  or 
ordinary  good  hydrant  water  of  the  cities.  Thus,  if  taken  cold  and 
in  sufficiently  large  quantities,  plain  cold  water  will  dilute  the  gastric 
secretion,  which  will  be  a  benefit  in  cases  of  Iiyperacidit>".  If  drunk 
methodically  and  persistently,  it  will  relieve  constipation  to  a  certain 
extent,  whereas  plain  hot  water  will  act  as  a  diuretic,  and  thereby 
hasten  tlie  e.xcretion  of  the  toxic  products  which  usually  seek  thdr 
way  out  of  the  organism  through  the  urine. 

The  alkaline  carbonated  waters  of  the  United  States  (sec  reports 
referred  to,  and  also  articles  by  S.  Barucli  in  Hare's  "  System  of 
Therapeutics  ")  are  of  use  in  light  forms  of  constipation.  My  favorite 
among  these  is  the  Saratoga  Vichy  and  Geyser  ;  but  no  one  must 
expect  to  cure  constipation  by  these  waters  alone  ;  the  other  methods 
of  treatment  mentioned  in  the  article  on  constipation  are  indisjien- 
sable. 

The  alkaline  saline  waters  act  very  much  like  the  alkaline  car- 
bonated. Tlic  saline  waters,  the  main  constituent  of  which  is  cblorid 
of  .sodium,  increase  intestinal  pcri.stalst.s  when  taken  in  sufficiently 
large  quantities,  and  are  said  to  improve  the  appetite — a  visionar)' 
claim  the  objective  proof  of  which  is  lacking.  The  waters  which 
contain  sulphate  of  sodium  and  sulphate  of  magnesia,  often  called 
"  bitter  "  waters,  arc  really  sources  of  more  Iiann  tlian  good  if  they 
arc  used  injudiciously.  Some  of  the  foreign  waters  of  this  type — 
the  Hunyadi  Janos  and  Franz- Josef  Biiterqitelle — contain  so  much 
magnesium  sulphate  (24  per  cent.)  and  sodium  sulphate  (23  per 
cent.)  that  they  ought  to  he  distinctly  contraindicatcd  in  catarrhal 
conditions  of  the  intestinal  canal.  In  many  cases  I  have  ob- 
served that  the  intestinal  and  general  symptoms  of  chronic  ententis 
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and  colitis  were  aKgravatcd  by  the  persistent  use  of  these  variou* 
strong  niagne-siimi  and  sodium  sulphate  waters.  We  have  in  this 
country  one  of  the  mildest  waters  of  tliis  sort  \vith  which  nature  has 
,endowe<l  us.  Its  utility  consists  in  its  mildness.  It  is  the  mag- 
nesium spring  of  Bedford,  Va.  In  the  neighborhood  are  also  >>-a]u- 
able  calcic  chalybeate  springs.  In  chronic  enteritis  with  constipation 
this  water  should  be  taken  on  an  empty  stomach  before  breakfast, 
and  iiirt'a)*?  warmed  to  about  i  50°  F.  It  will  not  cure  the  enteritis, 
but  it  will  improve  the  condition  and  be  a  more  hygienic  substitute 
for  purgatives  and  laxatives  to  those  patients  who  have  abused  these 
drujjs.  Wc  have  also  a  number  of  springs  in  Saratoga  which  act 
in  an  analogous  manner,  though  they  are  somewhat  stronger  in  the 
percentage  of  salts.  I  refer  to  the  Congress  and  Hathom  waters. 
iTbe  warm  magnesia  spring,  called  the  soda-drinVing  spring,  which 
is  on  the  golf  ground  near  the  Homestead  Hotel,  Hot  Springs,  Va., 
has  been  successfully  used  by  my  private  palicuts  who  were  afflicted 
with  intestinal  catarrh.  It  contains  only  thirty-two  grains  of  salts 
to  th«  gallon,  and  for  that  reason  it  can  Iw  recommended  for  la\'agc 
of  the  intestinal  tract  and  kidneys.  It  docs  not  contain  a  sufficient 
amotint  of  purgative  salts  to  do  harm,  even  when  used  in  excess. 
We  have  a  number  of  springs  in  this  country  which  are  useful  in 
checking,  to  a  certain  extent,  the  frc<]uent  cji.tchargcs  of  diarrhea. 
The  one  with  which  I  have  had  most  experience  is  the  Rockbridge 
Alum  Spring,  in  Rockbridge  County,  Va.  It  has  .seemed  to  me 
that  uncomplicated  cases  of  diarrliea  were  undoubtcdl}'  benefited 
by  this  water  if  the)'  obseried  strict  tliet  at  the  .same  lime.  It  is 
also  recommended  in  d>'5cntery.  Personally,  however,  I  should 
prefer  to  treat  all  cases  of  dj-sentery  at  thdr  own  home,  under 
the  treatment  outlined  in  the  article  on  this  subject,  and  I  con- 
sider tlie  use  of  any  sort  of  mineral  water  in  this  di.scasc  as  di.tjTen- 
sable  except  the  indifferent  waters  for  quenching  thJr^st. 

Indications. — The  only  inte,stin.il  di.sea.ses  which  ofler  any  place 
to  mineral  water  in  the  treatment  are  light  and  severe  cases  of 
chniitic  enteritis  or  colitis,  chronic  conslijxition,  and  diarrhc-is.  My 
experience  with  the  use  of  these  waters  in  these  diseases  is  as  fol- 
lows :  Light  and  less  intense  attacks  of  the.sc  diseases  can  be  far 
better  managed  and  more  readily  cured  at  the  homes  of  the  patients 
lid  without  mineral  waters ;  chronic  forms  of  these  diseases  have,  in 
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my  experience,  in  no  instance  l>ct;n  cured  by  any  form  of  balneo- 
therapy,    Nevertheless,  in  certain  cases,  particularly  when  there  i«l 
aprnmincnt  neurasthenic  element  or  uric  sci<l  iliatheMstassocLitcd  with 
cthe  enteritis,  constipation,  or  diarrhea,  let  the  patient  go  lo  BcdfoixJ 
Saratoga,  Rockbridge  Alum  Springs,  or  whichever  spring  suits  the' 
indication  best,  but  impress  him  with  the  fundamental  rule,  tlie  sine 
qua  non  of  success — v'\r...  the  strict  nhser\ance  of  the  prescribed  diet, 
rest  or  exercise,  as  the  case  may  be,  and  sufficient  sleep.    The  expe- 
rience win  be  that  the  majority  of  sufi'erers  from  chronic  intestinal 
diseases  can  not  aflbrd  to  go  to  the  mineral  springs.     To  satisfy 
their  desire  to  test  the  water  the  various  waters  might  be  tried  for 
a  time  at  the  home  of  the  patient.     The  preceding  remarks  concern- 
ing the  curative  eflects  of  the  mineral  waters  apply  to  intestinal  dis- 
eases only.      There  are  other  disca.ses — those  of  metabolism  and| 
cholelithiasis — in  which  certain  waters  are  of  undoubted  benefit 


THE  MORE  IMPORTANT  MEDICINAL  AGENTS. 

I.   Purgatives  and  Laxatives. 

The  abuse  of  chemicals  is  one  of  the  most  prolific  causes  of  intes- 
tinal diseases.  It  is  distressing  that  a  host  of  new  remedies,  adver- 
tised by  great  financial  concerns,  are  thrust  into  the  hands  of  an 
ovcrcredulous  medical  profession  before  even  their  exact  chemical 
composition  and  their  effect  -on  animals  have  been  satisfactorily 
studied.  E\'en  the  oldest  and  best-known  purges  are  not  thoroughly 
understood  with  regard  to  their  physiological  action.  Heforc  detail- 
ing the  more  important  substances  used  for  this  purpo.se,  I  wish  to 
premise  what  1  have  to  saj'  by  the  statement  that  with  calomel, 
castor  oil,  and  the  magnesium  salts  the  practitioner  will  be  able  to 
meet  all  the  requirements  for  laxatives  that  may  confront  him  in  the 
treatment  of  intestinal  diseases.  In  a  great  many  remedies  used  for 
dyspepsias  and  dvstrjpsias  it  is,  after  all.  not  the  substance  itself 
which  actt.  but  the  faith  which  the  patient  has  in  its  use  or  which 
he  has  in  the  ability  of  the  physician.  Tlie  words  of  the  Healer  of 
Gene.ssarct.  "  Thy  faith  h.is  made  thee  whole."  contain  a  truth 
which  is  often  overlooked  in  modern  therapeutics. 

Modes  of  Action. — Concerning  the  effect  of  pur^ativci.  it  is 
I  known  that  some  of  them  act  by  producing  a  transudation  of  scrum 
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into  ihc  intestinal  canal.  In  this  way  Lit-Wg  first  explained  the 
action  of  the  neutral  salts.  Bricucr  ("Arch.  f.  cxper.  Path.  u.  Phar- 
makol.,"  Bd.  vm,  S.  335)  attributed  the  cflccts  of  the  laxatives  to 
an  excitation  of  the  peristalsis.  The  neutral  salts,  according  to  him. 
produced  their  effect  by  a  serous  or  aiiiieoii.s  transudation.  Drastic 
purgatives  in  small  doses  act  like  the  laxatives,  but  in  large  doses 
they  cause  an  inflammatory  exudate  and  h>'pcrsecrction.  This 
should  be  rememliered  before  prescribing  the  concent  rat  eii  niagne- 
aum  and  sodium  sulphate  waters  in  chronic  entcntis.  where  the 
intestinal  mucosa  is  already  much  loosened  by  small  round-cell  infil- 
tration. Actual  deatli  of  the  superfidal  columnar  epithelium  can  be 
caused  in  animals  by  solutions  of  these  salts  when  they  .ire  persist- 
ently poured  into  the  gastro-intcstinal  canal  through  a  tube.  The 
death  of  epithelial  cells  is  not  a  postmortem  effect,  because  it  can 
be  observed  in  portions  of  tlic  intestines  cxd.ted  from  the  animal 
during  life. 

Castor  oil  acts  by  being  partially  cmu1.<ufted  through  the  bile  and 
pancreatic  juice,  and  it  is  asserted  that  jalap,  scammony.  gamboge, 
and  clatenum  act  in  a  similar  manner. 

iMxathes  should  be  used  not  in  a  stereotyped  or  aimless  manner, 
but  according  to  s{iecial  indications,  p'or  in.'^tance,  in  acute  con- 
stipation from  atonj'  and  relaxation  of  the  intestinal  musculature 
strychnin  will,  in  the  long  run.  be  a  better  purgative  than  any  other 
in  the  pharmacopeia.  It  can  not  be  emphasiacd  too  often  that  a 
proper  diet  is  the  be.st  thing  for  most  forms  of  constipation.  Figs, 
apples,  prunes,  fresh  rhubarb  plant,  and  tomatoes  arc  safer  laxatives 
in  Uieir  way  thuri  calomel.  Substances  which  ninply  cause  a  more 
frequent,  a  fuller,  but  still  well-formed,  evacuation  are  called  laxa- 
tives. Of  these,  the  best  and  safest  is  castor  oil ;  then  come  manna 
and  tamarinds.  A  mixture  of  sulphur  and  cream  of  tartar  mixed 
up  with  syrup  of  oranges  and  tragacanth  is  a  hannless  laxative. 
Similarly,  compound  licorice  powder.  When  there  are  evidences  of 
excessive  bacterial  activity  and  acute  intestinal  d>**trypsia,  calomel 
is  the  mainstay.  When  there  arc  indications  of  abdominal  plethora, 
then  sul])hate  of  m,-»gnesium  and  sodium,  .seidlitz  powders,  cflcrves- 
ccnt  citrate  of  magnesia,  and  phosphate  of  soda  are  eligible  remedies. 
Other  substtnces  which  arc  waeinl  are  cascara  sagrada.  powdered 
rhubarb,  senna,  aloes,  and  the  rectal  administration  of  gly- 
31 
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oerin.  It  is  an  interesting  fact  that  opium  may,  under  certain  con- 
ditions, act  as  a  laxative.  I  have  described  the  indicatiotis  for  this 
purpo.se  in  the  article  on  enterospasm.  and  particularly  in  that  on  lead 
colic.  I  have  also  observed  numerous  ca.ses  of  enterosteiioscs  where  a 
small  dose  of  opium  which  was  given  to  relieve  the  severe  pain  also 
arrested  a  tetanic  contraction  of  the  intestine  and  produced  evacua- 
tion of  the  part  of  the  bowel  between  the  stenosis  and  the  anus.  If 
there  are  signs  of  inflammatory  processes  in  connection  with  obstruc- 
tion and  cnleroatenosis,  laxatives  should  be  avoided  (appendicitis, 
acute  ileus,  invaginations).  It  will  suffice  in  ihcsc  cases  to  clear  out 
the  lower  bowel  by  enemata.  Whenever  acute  constipation  is  asso- 
ciated with  gastritis,  the  preference  is  to  be  given  to  calomel.  Acute 
constipation  without  gastric  involvement  calls  for  castor  oil  or  rhu- 
barb prcpii  rat  ions  if  medicines  are  needed  at  all.  Chronic  con.'itipa- 
tion  not  due  to  any  stenoses  or  obstructions  should  be  treated  with- 
out drugs  whenever  possible  (see  special  chapter),  but  when  due  to 
stenoses  of  the  intestine,  the  use  of  drugs,  for  a  time  at  least,  is 
unavoid.ible — it  prevents  the  stagnation  of  fecal  matter  in  the  supra- 
slenotic  loops.  The  remedies  that  are  most  available  in  this  con- 
nection arc  those  which  do  not  create  cnterospasm  or  pain — viz., 
castor  oil.  sodium  phosphatt,  ciscara  sagrada.  magnesium  dtnilc. 
compound  hcorice  powder  ;  but  senna,  aloes,  magnesium  and  sodium 
sulphate,  podophyllin,  and  gamboge  must  be  avoided.  In  old  people 
an  atony  of  the  intestine  sometimes  develops  when  the  lumen  is  en- 
tirely permeable.  Here  massage  of  the  colon,  electricity,  and  diet 
may  still  accomplish  a  great  deal.  But  if,  on  account  of  the  rcsi.st- 
ancc  of  tlie  patient,  tliis  treatment  can  not  be  persisted  in,  the  use  of 
the  milder  laxatives  is  justifiable.  In  younger  indi\-i<Iuals,  howc\'er. 
habitual  constipation,  where  there  is  no  mechanical  obstruction  of 
the  intestine,  should  always  be  cured  by  the  method.<(  mentioned  in 
the  chapter  on  Constipation,  to  the  exclusion  of  drugs. 

Contraindications  to  Laxatives. — I^axatives  and  purgatives 
should  not  be  used  in  chronic  enteritis  with  diarrhea  or  colitis.  Boas 
(/.  f.,  p.  195)  asserts  that  even  mild  laxatives  arc  capable  of  produc- 
ing a  slight  acute  enteritis  which  can  hardly  be  perceived  subjectively, 
because  it  rapidly  subsides.  If  this  is  true  of  mild  laxatives,  it 
must  be  much  more  so  of  strong  and  drastic  laxatives.  Both 
Boas  (/  <■.)  and  von  Noorden  ("Zcit-schr.  f.  prak.  Acntc,"  1898, 
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No.  1)  are  o(  tJic  opinion  that  the  frequent  occurrence  of  mem- 
branous  enteritis  in  women  is  largely  due  to  the  thoughtlesLi  use  of 
pur^tives  more  or  less  unsuited  to  the  case.  Tlicy  have  arrived 
at  tliis  opinion  from  the  fact  that  the  marked  secretion  of  mucus 
becomes  arrested  as  soon  as  tlie  intestinal  i>cristalsis  is  regulated  by 
physiological  or  dietetic  laxatives.  1  have  spoken  of  this  view, 
with  which  I  fully  agree,  in  the  article  on  membranous  enteritis  and 
mucous  colic.  Purgatives  arc,  furthermore,  contraindieated  in 
clironic  "gastritis  and  ^.istroduodenitis.  If  a  purge  is  required  in 
tbe.se  conditions,  particularly  when  associated  with  jaundice,  very 
small  doses — say  ^^  of  a  grain — of  calomel,  rejjeatcd  every  hour 
until  the  laxadve  effect  is  produced,  are  suf^cient  to  accomplish 
cver>'  indication.  There  can  be  no  doubt  that  any  effort  to  move 
the  bowels  artificially  is  a  dangerous  undertaking  when  wc  arc  con- 
fronted with  the  clinical  picture  of  any  font)  of  inte.<tinal  occlusion. 
Naturally,  the  tj-pe  of  ileus  due  to  fecal  obstruction  (ileus  stercora- 
Us)  would  be  amenable  to  this  form  of  treatment.  I  have  described 
the  diagnostic  features  of  this  condition  in  a  separate  chapter,  par- 
ticularly the  characteristics  of  the  fec;il  tumors.  The  diagnosis  is 
not  so  easy  as  is  pictured  by  some  clinicians,  and  it  uill  be  wiser  to 
use  encmata  in  these  cases,  bec;iu.se  the  fecal  obstruction  is  usually 
in  the  colon  and  can  be  reached  in  this  way.  In  appendicitis  pur- 
gatives are  also  contraindieated.  Dr.  John  B.  Dcaver  is  about  the 
only  one.  to  my  knowledge,  who  recommends  tliem  unhesitatingly. 
1  have  failed  to  be  impressed  with  hi.*  arguments  in  favor  of  thi« 
(bnn  of  lre;ilment.  but  I  have  observed  ten  cases  in  which  pur- 
gati\-cs  had  been  used  by  either  the  patient  himself  or  tlie  physi- 
cian prior  to  my  seeing  the  case.  These  patients  seemed  to  sutler 
more  than  the  cases  in  which  no  purgatives  were  given.  This 
may,  however,  be  due  to  the  fact  tliat  those  cases  which  receive 
no  purgatives  as  a  rule  receive  opium,  and  often  too  much  of 
it.  One  is  a.t  bad  as  the  other.  My  experience  has  taught  mc  to 
avoid  purgatives  altogether  in  this  disease,  and  use  just  enough 
morphin  to  take  the  keen  edge  from  the  pain :  not  enough  to 
produce  somnolence  or  to  be  noticeable  by  any  change  in  the  pulse 
or  respiration. 


3.  Antidiarrheic  Medicines. 

Medicinal  atjents  to  clieck  dianlioa  act  by  three,  possibly  four, 
methods:  (i)  Hy  arresting  or  inhibiting  the  peristalsis;  (2)  by 
arresting  or  inhibiting  hypersecretion  and  serous  ImnsuiJatinti  from 
the  intestinal  wall  ;  and  (3)  by  inhibiting  bacterial  activity  in  the 
intestine.  In  all  efforts  at  checking  intestinal  flux  by  medicines 
attention  should  first  be  directed  toward  the  expediency  of  freeing 
the  bowel  of  fermenting  and  stagnating  contents.  Frequently  a 
laxative  like  castor  oil  or  calomel  is  the  best  check  on  a  diarrhea. 
(4)  Possibly  a  fourth  class  of  antidiarrheic  remedies  might  be  added 
to  those  already  enumerated.  These  are  the  so-called  protective 
powders,  which  are  supposed  to  produce  a  heading  of  irriuitcd  areas 
or  ulcers  by  covering  tliem  with  an  inert  antiseptic  substance— a 
very  hypothetical  explanation  when  we  consider  that  we  have  a 
surface  over  twenty-five  feet  in  length  to  treat,  and  that  only  in  ex- 
tremely rare  cases  do  we  know  the  location  of  the  enteritis  or  ulcer. 

(<t)  The  most  important  remedies  which  anest  peristalsis  are 
opium  and  its  alkaloids,  particularly  morphin  and  codein,  belladonna 
in  small  doses,  and  atropin. 

(*)  The  astringent  remedies  which  arrest  secretion  and  check 
transudation  are  of  two  classes — (a)  the  vegetable  and  (/')  tlie  mineral 
astringents.  Among  the  vegetable  astringents,  the  most  important 
of  all  are  tannin  and  its  derivatives  :  tannalbin.  the  albuminate  of 
tannic  acid,  tannigcn,  which  is  diacctyl  of  tannic  acid,  and  tannocol. 
A  large  number  of  other  vegetable  astringents  owe  their  effect  to 
tannic  acid — viz..  catechu,  ratany.  oak-bark  extract,  blackbeny 
root,  calumba,  etc.  The  only  mineral  astringents  still  in  use  are 
nitrate  of  silver,  acetate  of  lead,  alum,  and  aluminium  accticotar- 
tratc. 

(<■)  The  antifermentative  remedies  are  exceedingly  numerous,  and 
almost  every  week  brings  forth  a  new  one.  Among  the  more 
approv-ed  are  bismuth  salic>'late.  bi.smiith  bctan-iphthol  (orphol). 
saiol.  betanaphthol.  benzol  naplithol,  nosophcn.  tannoform.  and 
paraform.  Bismuth  subgallate  is  both  an  astringent  and  antifermen- 
lative.  and  also  a  mcclianic-il  covering  for  irritated  areas.  Medicines 
used  for  coating  inllamed  intestinal  areas  by  an  inert  anti-teptic  cov- 
ering are  the  bismuth  combinations  already  referred  to,  and,  furtber- 
more,  the  pliosphatc  and  carbonate  of  calcium. 
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Methods  or  Administration. — The  drugii  rer<:iTed  to  may  be 
administered  by  tlic  muutil,  by  tiic  rectum,  or  some  few  of  tlicm 
liyiKxIennically.  'I'he  manner  of  administration  will  vary  according 
to  the  seat  of  the  lesion  which  it  is  dcsia-d  to  reach.  If  wc  desire 
to  treat  an  ulcer  in  the  duodenum  or  a  duodenitis,  the  medicine  is 
best  administered  by  the  mouth.  But  if  we  desire  to  treat  a  mem- 
branous colitis  or  a  rectal  ulcer,  Hk  drug  is  naturally  best  admin- 
istered by  an  enema  or  a  suppository.  A  good  rule  is  to  .sjwre  the 
.stom^ich  whenever  possible,  and  to  give  whichever  of  these  medi- 
cines is  needed  hy  rectal  injection  or  suppositories.  Tliis  rule,  of 
course,  becomes  imperative  whenever  there  is  much  vomiting.  It  is 
not  always  well  to  arrest  a  diarrhea  at  once,  for  it  njay  be  a  self- 
lielp  of  nature  to  free  tlie  intestine  of  toxic  contents.  This  is  par- 
ticularly the  case  in  cholera  nostras  and  Asiatic  cholera.  If  the 
strength  of  the  patient  permits,  the  diarrhea  had  best  be  lefi  imdis- 
turbed  for  a  few  days  unless  it  becomes  too  profuse.  When  it 
comes  to  check  tliarrheas  that  are  dc|>endent  upon  transient  condi- 
tions in  the  intestine,  the  use  of  the  astringent  or  antiperistaltic 
remedies  should  be  preceded  by  an  evacuant  in  all  patients  whose 
strength  justifies  this  treatment.  There  are  rare  cases  of  old  and 
enfeebled  individuals  where  tlie  temporarj"  incrca.se  of  the  tlJarrhca 
can  not  be  tolerated.  piirthcrmorc,  already  existing  diarrhea 
should  not  be  increased  when  it  is  accompanied  by  fever  and  Uie 
Widal  reaction  turns  out  positive  (enteric  or  typhoid  fever). 

If  the  patients  are  not  too  feeble  and  if  there  arc  none  of  the  con- 
traindications present  that  are  referred  to  in  the  preceding,  then  a 
dose  of  opium  sufficiently  luige  to  act  promptly  is  indicated,  t 
favor  twenty  drops  of  the  deodorized  tincture,  or  }4  of  a  grain  of 
the  dcnarcotized  extract  of  opium.  It  is  not  necessary  to  combine 
opium  with  any  other  drug  for  this  puri>ose,  and  it  is  much  to  be 
regretted  that  the  beautiftil  and  interesting  study  of  the  tber^jcuttc 
action  of  drugs  is  completely  frustrated  in  practice  by  usually  com- 
bining with  the  one  active  remedy  several  others  that  have  no  influ- 
ence, or  a  very  insignificant  one,  on  the  process  under  treatment. 
The  otlier  constituents  of  opium — morphin.  papaverin.  codcin, 
narcotin — by  no  means  have  the  influence  that  opium  has  on  p;iin 
and  peristalsis  of  the  intestine.  Moqihin  is  effective  against  pain, 
but  not  against  the  diarrhea. 
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In  tlic  treatment  of  acute  enteritis  it  is  preferable  to  give  a  few 
large  doses  of  opium  rather  than  extend  tlie  dosage  indefinitely  by 
repeating  many  small  doses.  If  a  rational  diet  is  continued  for 
about  a  week  witii  this  treatment  and  the  patient  placed  at  rest,  no 
other  medication  will  be  lequiicd. 

My  experiences  with  the  vegetable  astringents  and  their  derivatives 
arc  hmited  to  tannin,  tannalbin,  and  tannigen,  witli  which  all  that  is 
necessary  can  be  accomplished.  The  vegetablt;  astringents  contain- 
ing tannin  arc  usually  of  such  nauseating  taste  that  this  drawback 
alone  prevents  their  use  in  practice.  Besides  tliis,  their  action  U 
doubtful.  Among  tlie  antifermentative  remedies,  bctanaphthol  bis- 
muth and  bismuth  salicylate  are  most  used.  Bismuth  sul^llate 
has  proved  useful  in  some  cases  of  diarrhea  of  the  acute  and  sub- 
acute types,  in  «Iiicli  there  was  an  idiosyncrasy  against  opium.  The 
following  is  a  useful  combination  in  tlicse  conditions : 

[it.     Calcium  carboiinlF. 15  giu.  |.t7 J  (n^in«) 

Caldam  phoijihfttc,      '5   "    (375  g'oins} 

BcUiia|ililli(il  Ijixiiiuth, ,    5    «     (75  gntlnt) 

Bismuth  ^uligalUte S   "    (  75  £'■■■"''- 

M.      DlRGCTIOK^. — An  cTcn  iFupooiiful  three  linici  >  day. 

Jaworski  {"Thempeut.  MonaLsh.,"  1892,  Heft  2)  has  suggested 
an  artificial  carbonated  mineral  water  for  solution  of  calcium  salts  tn 
the  treatment  of  diarrheas. 

tt.    Calcium  carbonoiE SEin.  (^  dnm) 

Calcium  ttilicytalr ,,.!*■     (^  dna). 

Dissolve  in  one  liter  oKbunBict]  wkter.     iMild  calcium  wiler) 

B.     Calcium  carbon  ale .  4  gm.  (l  dmn) 

Calcium  Mlicylate }   "    [4$  gnunt). 

DiMolre  in  one  liter  carbonated  water.    (Sttonji  calcium  water.} 

The  Jaworski  carbonated  solutions  are  used  like  mineral  water — 
i.  e.,  six  ounces  of  the  stronger  solution  i)n  an  empty  stomach  in  the 
morning,  and  the  same  quantity  of  the  weaker  solution  three  limes 
a  day,  preferably  warm.  The  great  majority  of  cases  of  gastric 
hyperacidity  run  their  cour-w  associated  with  constipation.  The 
rare  cases  in  which  diarrhea  is  a  symptom  might  be  treated  by  this 
solution  of  Jaworski.  It  is  not  well  to  drink  too  much  water  when 
diarrhea  is  obstinate.     The  entire  treatment  by  Jaworski's  solution. 
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however,  requires  only  two  glasses  of  six  to  eight  ounces  cath  di*. 
tribuied  through  the  dny. 

The  most  available  American  natural  mineral  water  for  Uie  treat- 
ment of  iliarrhea  is  the  Rockbridge  Alum  Spring,  of  Rockbridge 
County,  Va.  In  the  chapter  on  the  Significance  of  tlie  Analysis  of 
Gastric  Contents  for  diagnosis  and  Treatment  of  Intestinal  Diseases 
I  referred  to  the  frcqucnc>'  w-ith  which  absence  of  HCI  secretion  in 
Ibc  stomach  (achylia  gastrica)  h  assocLited  with  diarrlica.  In  these 
cases  the  IICl  should  never  be  omitted  in  the  treatment.  In  the 
treatment  of  fluxes  due  to  irritative  or  intlnmmatory  conditions  in  the 
colon  or  rccliim  Boas  has  recommended  aluminium  accticotarlntte, 
one  tcaspoonfut  to  a  htcr  of  warm  water ;  and  also  bismuth  subni- 
tratc.  one  tcaspoonful  to  a  fourth  of  a  liter  of  warm  water.  TIjis 
bismtitJi,  according  lo  my  ex]K;riments,  when  simply  injected  into  the 
lower  sigmoid  or  rectum  and  retained,  finds  its  way  not  only  through 
t)K  entire  colon,  but  even  through  the  »nial]  inlesline.  and  can  be 
foundinthcstomach  when  it  is  washed  out  on  the  following  morning 
(Grutzner's  "  Anliperislalsis  "),  For  the  author's  experiments  on 
the  subject  sec  "  Diseases  of  the  Stomach,"  pp.  210  to  214;  also  in 
chapter  on  Mode  of  Digestion  of  Rectal  linemata  in  this  volume. 

Concerning  the  remaining  remedies  for  the  control  of  durrhea,  I 
may  say  briefly  that  the  fewer  of  them  are  used,  the  better.  The 
aboormal  increase  in  the  production  of  remedies  to  check  diarrtKa 
is  out  of  all  proportion  to  any  real  increase  in  our  knowledge  of 
their  ph)'siological  action,  'llie  shameless  way  in  which  some  of 
these  remedies  are  advertised  and  the  bold  claims  of  unfailing 
cures  should  arou.se  the  just  suspicion  of  the  practitioner.  Some 
of  the  substances  that  arc  extolled  in  tliis  manner  arc  undoubt- 
edly local,  as  well  a.*  .-rj'stemic,  poisons.  ThLs  can  be  said  par- 
ticularly of  arscnite  of  copper,  which  is  injurious  no  matter  how- 
small  the  dose.  There  is  no  remedy  for  diarrhea,  whether  acute 
or  chronic,  which  can  accomplish  so  much  toward  the  cure  of  the 
case  as  careful  selection  of  diet,  rest,  and  external  application  of 
heaL  Prompted  by  the  solicitations  of  a  number  of  fellow-pnc- 
titioners,  I  made  personal  clinical  studies  of  some  of  the  newer 
antidiarrheic  remedies  upon  private  an<l  tios)Mtal  patients,  and  ha\'e 
become  convinced  that  the>'  are  largely  unnecessaiy  and  frequently 
harmful.     One  of  the  essential  conditions  to  testing  a  ne^v  drug  in 
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this  manner  is  that  we  should  exclude  the  synergistic  action  of  other 
hygienic  and  dietetic  methods  of  treatment.  If  we,  for  instance, 
allow  the  patient  to  go  on  indiscriminately  with  any  diet  he  may 
choose  to  eat.  the  remedy  can  hardly  be  said  to  have  had  a  fair 
chance  to  exert  its  influence.  As  Boas  correctly  says,  "  It  is  not 
sufficient  that  a  remedy  should  produce  a  constipating  eflect"  This 
does  not  include  a  simultaneous  healing  effect.  A  cure  of  enteritis 
can  be  accomplished  only  by  long-continued  rest  to  the  intestine, 
giving  it  a  sparing  or  preserving  time  by  administering  only  such 
diet  as  milk,  gelatins,  and  scraped  beef;  and  if  the  amount  of  caloric 
requirements  can  not  be  answered  this  way,  I  have  often  succeeded 
admirably  by  hypodermic  injections  of  sterilized  olive  oil,  one  ounce 
twice  daily.  1  have  treated  some  cases  of  gastro-enteritis  with  injec- 
tions of  sterilized  oil,  carried  out  by  a  trained  nurse,  for  three  months 
at  a  time,  injecting  occasionally  150  gm.  daily  to  supply  the  defi- 
ciency in  the  food  which  was  taken  by  the  mouth.  I  have  had  but 
one  abscess  in  all  these  innumerable  injections,  and  this  was  due  to 
distinct  carelessness  on  the  part  of  the  nurse  in  failing  to  sterilize 
the  oil.  The  results  of  these  oil  injections  on  metabolism  are  very 
favorable. 

Contramdications  to  Antidiarrheic  Remedies, — In  chronic 
diarrheas  of  long  standing  oprum  should  be  avoided,  because  it  pro- 
duces a  sudden  checking  of  the  discharges,  whereby  they  accumu- 
late, stagnate,  and  decompose.  As  mercury  is  said  to  be  an 
etiological  factor  in  the  production  of  intestinal  ulcers, — personally 
I  have  clinical  reasons  for  believing  in  this  effect  of  mercury  under 
certain  conditions, — calomel  should  not  be  given  when  there  is  a 
diarrhea  in  which  we  have  reason  to  su.spcct  the  existence  of  intes- 
tinal ulcers.  The  differentiation  between  diarrhea  and  constipation 
is  not  always  an  easy  matter.  Its  recognition  sometimes  necessitates 
the  exact  measurement  and  weigiiiiig  of  the  amount  of  food  ingested 
and  the  amount  of  feces  evacuated  in  a  fixed  period — say  in  forty- 
eight  hours.  Constipation  is  a  disproportion  between  the  amount 
of  food  ingested  and  evacuated.  We  m.iy,  therefore,  have  constipa- 
tion although  the  stnols  may  be  thin  and  frequent  in  number.  It  is, 
therefore,  necessary  to  avoid  atitidiarrhcic  remedies  in  those  diarrheas 
which  alternate  with  constipation  until  the  case  has  been  studied 
a  sufficiently  long  time  to  determine  wliether  it  is  a  true  diarrhea 
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or  constipation  (sec  chapters  011  these  subjects).  In  all  intestinal 
stenoses  where  the  occlusion  is  not  absolute  we  ni.iy  have  transient 
attacks  of  diarrhea.  It  is  not  wise  to  attempt  to  check  the  frequent 
discharges  under  such  conditions.  If  ihc-y  aii;  a.4socialed  with  tenes- 
mus, one  should  never  omit  to  examine  the  rectum  with  tlic  procto- 
scope for  possible  neoplasnis  or  rectal  ulcers. 

Intestinal  Tonics. 

Analogous  to  the  gastric  tonics  there  arc  a  number  of  remedies 
which  exert,  or  are  presumed  to  exert,  a  similar  edect  upon  the 
intestine.  All  the  bitter  tinctures — gentian,  calumba.  quassia,  cali- 
saya— ^re  .siippiised  to  set  in  tliis  way  U|>on  the  intestinal  mucosa. 
According  to  Ramm  ("  Virchow-llirsch  Jalircsbiicher,"  1891,  S. 
442),  these  bitter  substances  cau.ie  an  increase  in  the  peri.tta!sis  not 
only  of  the  stomach,  but  also  of  the  intestine.  Boas  claims  to  have 
obtained  a  good  result  with  the  extract  of  Calabar  bean  (Extr.  (av. 
calabar,  German  Pharm.,  0.05  to  10  parts  glycerin,  ten  drops  three 
tir»e«  daily).  He  niaJnlains  lliat  it  is  of  decided  use  in  jiainful  flatu- 
lence, and  that  it  lias  no  laxative  effect  in  small  doses,  and  has 
never  obser\-ed  any  harmful  side  eflects.  It  would,  therefore,  seem 
to  be  an  a\'ailable  remedy  for  intestinal  atony.  In  a  very  large 
cxpenL-nce  with  this  class  of  ca.seM  I  have  always  found  that  strych- 
"in.  ^  of  a  grain  tlircc  times  a  day.  or  tincture  of  nux  vomica. 
from  ten  to  fifteen  dro]>s,  answers  every  purpose  of  a  tonic  to  intcs> 
tinal  peristalsis  as  far  as  that  can  be  accomplished  by  medidiul 
means. 

Concerning  the  rest  of  the  so-called  intestinal  tonics.  I  bclic\'e 
that  th<;ir  effect  is  produced  almost  exclusively  by  acting  upon  the 
gastric  mucosa  and  nervous  apparatus. 

Medicinal  Agents  for  the  Relief  of  Flatulence. 

The.se  agents  have  already  been  considered  in  the  chapter  on 
Meteorism  and  Tympanites,  to  which  reference  must  be  had  for  a 
more  exact  description.  These  remedka  act  in  various  manners. 
Some,  like  ma;^ncsia  usta.  are  supposed  to  absorb  the  gas  ;  others 
favor  its  evacuation  by  increa.sc  in  the  peristalsis.  Thus,  strychnin 
aiKl  Calabar  extract  arc  excellent  again.<:t  flatulency.  The  action  of 
ibe  so>caIIed  carminatives  is  not  yet  thoroughly  understood,  but 
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ex[>ericnce  has  tauglil  that  tlicy  arc  of  decided  use  in  this  distress- 
ing and  frequt-nlJy  only  symplomatological  condition.  The  old- 
bme  method  of  admini^terinf;  them  in  the  fomi  of  teas  b  still  the 
most  practical ;  thus,  teas  made  from  peppermint,  anise  seed,  fennel, 
camomile,  and  thyme  arc  sometimes  followed  by  surprisingly  prompt 
relief.  The  oils  made  from  the  same  substances  are  also  cflcctive  in 
some  case^.  When  there  is  a  simultaneous  constipation,  the  oils 
may  be  combined  with  magnesia  usta.  It  is  doubtful  whether  pow- 
dered charcoal  exerts  any  gas-absorbing  power  in  the  intestine, 
because  it  is  known  that  clurcoal  can  not  accomplish  tliis  cflect 
when  it  is  saturated  with  water. 


F 


Sedatives. 

The  only  sedalivcs  which  are  used  to  any  extent  in  the  treatment 
of  intestinal  diseases  are  opium,  motphin.  and  the  alkaloids  of  opium, 
particularly  codein  and  belladonna,  with  its  alkaloid,  atropin.  While 
the  indications  for  the  clinical  application  of  these  narcotics  are  very 
well  defined,  we  have  no  satisfactory  theory  explaining  their  acbon 
physiologically.  According  to  Nothnagcl  ("  Virchow's  Archiv," 
Bd.  Lxxxviii,  S.  84),  the  effect  of  opium  is  due  to  excitation  of  the 
splanchnic  nerves  which  inhibit  peristalsis.  According  to  Z.  von 
Vamossy  ("  Deulsch.  med.  Wochenschr.,"  1S97.  No.  2Q),  the 
opium  effect  is  brought  about  by  paralysis  of  a  hypothetical  center 
ill  the  brain,  which  transfers  the  centripetal  impulses  reaching  the 
brain  by  way  of  the  vagus  to  tiie  centrifugal  fibers  innervating  the 
peristalsis  of  the  intestine.  Still  a  third  explanation  based  on  experi- 
mental  study  is  that  by  Jacobj  ("Arch.  f.  exper.  Path.  u.  Phanna- 
kol.,"  Bd,  XXIX,  iS9i)and  Pohl  {if>iii..  Bd.  xxiv.  1894),  who  attribute 
the  sedative  action  of  opium  to  an  inliibition  of  the  irritability  of  the 
intestinal  wall. 

The  two  classes  of  diseases  in  which  the  use  of  opium  requires 
especial  critical  judgment  arc  appendicitis  and  the  occlusions.  There 
arc  some  medical  men.  especially  surgeons  (Murphy,  Deaver,  and 
Morris),  who  argue  that  opium  in  any  dose  or  form,  given  in  thcs<r 
conditions,  is  bad  practice,  because,  in  the  first  place,  it  obscures  the 
signs  and  symptoms,  so  that  the  diagnosis  can  not  be  made,  .and  in 
the  second  place  it  produces  a  state  of  pseudo-euphoria  (or  false  im- 
provement) which  prejudices  the  patient  against  an  operation  that 
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fy  he  nccc&sary.  Against  the  first  objection  may  be  urf;cd  that 
>rphiti  ur  upiuin  may  be  given  in  such  dascs  that  they  do  not 
obtund  the  sensations  entirely  or  produce  somnotcncc.  Pain  must  be 
relieved.  This  deiniiiu)  is  often  so  irnpenitive  that  refusal  lo  comply 
with  it  frequently  causes  a  dismissal  of  the  phj'sician  ;  and  as  tlic 
keen  edge  of  the  pain  can  always  be  dulled  by  ^  of  a  grain  of  nior- 
phin  witliout  destroying  the  chances  of  a  diagnosis,  1  recommend 
that  It  should  be  given  in  all  cases  of  appcndif:ilts  where  there  ts 
much  pain.  There  arc  other  clinicians  who  go  further  than  this, 
and  speak  of  an  opium  treatment  of  appendicitis,  giving  from  tu'cnty 
to  thirty  drops  of  the  tincture  of  opium  three  or  four  times  a  day. 
This  treatment  h;is  never  gained  my  confidence.  I  have  seen  it 
carried  out  by  other  practitioners,  but  was  disposed  against  it  by  the 
remarkable  depression  which  resulted  in  a  number  of  cases.  The 
second  objection,  that  of  the  false  improvement  which  might  preju- 
dice the  patient  against  an  operation,  is  invalid  on  the  face  of  it. 
While  it  is  the  duty  of  the  ph)'sician  to  relieve  pain,  it  can  not  be 
considered  his  duly  lo  withhold  a  means  of  relief  in  order  to  force 
upon  the  patient  the  conviction  of  the  necessity  of  an  operation. 
In  occlusions  opium  is  indicated  in  tlie  first  periods  of  reaction.  Ilh 
administration  should  be  controlled  by  observing  the  pulse  and 
general  condition  of  the  piilient.  The  more  detailed  indications  for 
the  administration  of  opium  are  given  in  the  cliapters  on  Appendi- 
citis and  Intestinal  Occlusions.  It  is  neees.sary  to  emphasize  that 
opium  excels  all  its  alkaloids  in  the  quieting  effect  it  exerts  on  the 
intestine.  It  is.  therefore,  best  to  use  the  opium  and  not  its  alka- 
loids in  all  forma  of  peristaltic  unrest  of  the  intestuie.  in  enteralgia, 
and  in  entcrospasm.  Here  it  relieves  pain.  ane.»U»  the  stormy  peri- 
stalsis, and  reduces  the  spasm  in  so  satisfactory  a  way  that  ils  place 
in  the  therapeutics  of  these  abnormalities  is  a  safe  one. 

A  number  of  articles  have  recently  appeared  ("Mijnch.  mcd, 
Wochcnscbr,,"  No.  48)— one  each  by  Karl  Demme.  HoIz,and  Liitt- 
gen— ^lonceming  the  treatment  of  intestinal  occlusions  by  alropin. 
Demmc's  case  had  stercoraceous  vomiting  which  was  not  improved 
by  lavage  of  the  stomach.  He  gave  j'^  of  a  grain  of  atropin  h>^}o- 
dcrmically.  There  was  no  improvement,  .After  five  hours  ^^  of  a 
grain  was  injected  ;  then  abundant  evacuations  occurred.  His  second 
case  also  had  stcrconiceous  vomiting.     He  injected  ^j  of  a  grain  of 
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atropiii,  wliicli  in  twenty  minutes  was  followed  bj-  cessation  of  pain 
and  vomiting;,  and  in  six  hours  byabiitidiint  evacuation.  Th«  cases 
recovered.  The  case  of  Holz  recovered  also ;  but  that  of  Liittgen, 
to  whom  ^  of  a  gniin  of  atrupin  wvis  given  hypo'lermically  (a  woman 
sixly-five  years  old  with  ileus),  died  on  the  following  day,  and  it  seems 
to  mc,  under  symptoms  of  atropin  poisoning.  I  have  no  personal 
experience  with  this  method  of  treatment,  which  was  first  proposed 
by  Marcinowski  ("Miiiicli.  med.  Woclienschr.,"  No.  43).  When 
wc  study  the  anatomical  nature  of  some  forms  of  occlusions,  par- 
ticularly the  internal  incarcerations  and  strEingulations,  we  can  not 
fail  to  become  convinced  that  a  cure  by  atropin  is  absolutely  inipos- 
sihtc.  In  those  forms  of  volvulus,  invagination,  and  obturations 
which  are  not  capable  of  restoration  to  integrity  by  nonsurgical 
means,  I  do  not  understand  how  this  drug  could  benefit  the  cases. 
If  it  is  given  at  all,  it  certainly  should  not  be  given  in  larger  than 
the  normal  doses. 


INTESTl  NAL  AUTO  I  N'lOXICATION— INTESTINAL 
ANTISEPTICS. 


W  Autointoxication  is  a  self-poisoning  of  the  organism  by  (i)  meta- 

I  bolic  products,  of  normal  cr  abnormal  formation,  which  the  organ- 
I  ism  fomis  in  tlie  fulfilment  of  its  own  vital  processes;  (2)  by  toxic 
I  products  of  bacterial  origin  produced  in  the  intestine.  A  satisfac- 
tory classification  of  the  various  forms  of  autointoxication  is  not 
practical  in  the  present  state  of  our  knowledge.  Von  Jaksch  clai(s> 
ifics  them  into:  (l)  Relenlian  intoxkations  caused  by  the  accumu- 
lation of  physiological  products  of  metabolism  in  consequence  of 
closure  or  insufficiency  of  any  one  path  of  cxcR-tion  ;  (2)  HCto- 
intoximtions,  caused  by  pathological  processes  which  alter  the  nor- 
mal course  of  metabolism  in  such  a  way  as  to  produce  harmful,  in 
place  of  harmless,  products.     Under  thi-t  group  von  Jaksch  ("Wien. 

Iklin.  Wochcnschr,,"  1890,  No.  t;2)  distinguishes  (a)  diseases  produced 
by  disturbances  of  metabnl).<im  caused  .t|)ontaneou!ily  in  the  organ- 
ism, and  ((*)  diseases  caused  by  the  metabolic  products  of  bacteria. 
(3)  Autoinloxicatioiti  caused  by  the  efftcl  of  normal  itibstances  in  large 
quantities,  which,  however,  are  poisonous,  or  of  poisonous  substances 
that  have  originated  from  normal  products.      It  is  evident  in  tlib 
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scheme  that  the  autointoxications  for  which  von  Jaksch  cstablislirs 
a  separate  class  arc  Io);ically  com]>ri»cd  in  the  second  class,  called 
nos^Ntoxieations.  For  didactic  reasons  Albu  ("  Autointoxicationen 
des  Intestinal -Tnict lis,"  Berlin,  lSy5.  S.  7)  clussiltcs  these  condi- 
tions into  four  groups:  (1)  Autointoxications  caused  by  hsi  of 
fHnction  of  an  organ  ;  these  are  generally  glandular  diseases  with  or 
without  anatomical  changes.  This  group  comprises  myxedema. 
the  strumous  cachexia,  pancreatic  diabetes,  acute  yellow  atrophy  of 
the  liver,  and  Addison's  disease,  which  is  supposed  to  originate  in 
some  form  of  atrophy  of  the  adrenal  bodies.  They  are  diseases, 
then,  caused  by  exclusion  or  loss  of  function  of  those  organs  to 
which  tlic  newer  phj'siology  attributes  a  destructive  power  of  toxic 
metabolic  products  originating  in  the  organism.  (2)  Autointoxica- 
tion by  general  ahnormalitiei  cf  metaMtsfn  without  any  evident 
localiKition.  To  this  class  lielong  the  diseases  in  which  the  inter- 
mediate products  of  metabolism  and  the  products  of  regressive 
metamorphosis  rcacli  the  circulation :  for  instance,  diabetes,  gout, 
oxaluria.  (3)  Autointoxication  by  relenlion  ef  physiological  pro- 
ducts of  meiabolism  in  the  various  organs :  for  instance,  toxic 
phenomena  after  extensive  skin  bums,  carbon  dioxid  poisoning 
when  normal  respiration  is  interfered  with,  and  uremia.  (4)  Auto- 
intoxications caused  by  overproduction  of  physiological  and  path- 
ological protiucis  of  the  organism— acct  on  una,  diaccturia,  hydro- 
thioncmia,  ammonicmia,  c>'stinuria.  and  diabetic  and  carcinomatous 
coma. 

The  intoxications  originating  in  the  intestinal  tract  belong  to 
both  groups  (3)  and  (4).  They  arc  obscr\'ed  in  various  stages  of 
acute  and  chronic  digestive  disorders  ;  in  ileus,  incarcerations,  and 
stiangulationft — in  fact  all  tiic  obstructions  ;  in  the  forms  of  intes- 
tinal dyBtr>'psia  or  indigestion  described  in  another  chapter.  To 
class  chronic  obstipation  among  the  intestinal  intoxications,  as  Albu 
docs,  is  in  my  opinion  an  error,  for  I  have  never  observed  the  \y^- 
cal  symptoms  of  intoxications  associated  uith  uncomplicated  obsti* 
pation.  The  cflccts  of  the  intestinal  autointoxications  express 
themselves  in  nervou.s  phenomena  that  occur  in  the  course  of 
chronic  and  acute  digestive  disorders.  Certain  cutaneous  aflectioru, 
— urticaria,  acne,  pruritus,  purpura, — then  d>-3peptic  asthma,  peri- 
odic vomiting,  tetany,  some  of  the  forms  of  anemia,  c>-stinun'a,  and 
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the  toxic  plienomeiia  due  to  lielniiiithiasi.4  arc  ascribed  to  this  pro- 
cess. It  is  not  possible  to  ei)umcrat<:  dogmatically  all  the  auto- 
intoxications, because,  speaking  strictly,  acetonuria  and  oxaluria  do 
not  belong  to  this  group  of  abnonnalilics. 

It  is  already  conceivable  tli;il  new  autointoxications  will  be  recog- 
nised and  old  ones  will  be  explained  away.  The  direct  products  of 
abnormal  carbohydrate  fermeiiLition  are  the  following :  Acetic, 
formic,  propionic,  butyric,  valerianic,  lactic,  and  succinic  acid,  hydro- 
g[cn,  carbon  dioxid,  and  marsh-gas.  Among  the  better  known  pro- 
ducts of  proteid  putrefaction  arc  ammonia,  carbon  dioxid,  sulphu- 
reted  hydrogen,  methyl  mercaptan,  cyslin.  leucin,  asparaginic  acid, 
phenoi,  cresol,  paraoxyphenyl  acetic  acid,  phenyl  propionic  acid, 
phenyl  acetic  acid,  indol.  skatol,  tyrosin,  alcapton  (irioxyphcnyl  pro- 
pionic acid),  acetone,  the  manifold  ptoniains.  alkaloidal  bo<lies,  dia- 
min,  tetramethylcnediamin  (putrcscin),  pentaraethylcncdiamin  (cada- 
vcrin),  ethyl  en  edi  ami  n.  and  many  toxalbumins.  The  organism  may 
suffer  from  either  retention  of  physiological  or  pathological  products 
or  the  overproduction  of  same.  It  is  necessary  to  distinguish  be- 
tween the  terms  fermentation  and  putrefaction,  which  are  frecjucntly 
used  indiscriminately.  Fermentation  is  applied  only  to  decomposi- 
tion of  carbohydrates,  and  putrefaction  to  the  breakdown  of  proteids. 
with  the  formation  of  malodorous  substances. 

Practically  speaking,  there  arc  two  kinds  of  autointoxication.  In 
the  first  group  the  poisons  are  supposed  to  originate  in  the  inner- 
most metabolism  of  the  cells,  and,  accumulating,  they  cause  disease 
symptoms,  Here  we  might  class  uremia,  icterus  (certain  forms), 
uric  acid  poisoning,  etc.  The  second  group  comprises  those  con- 
ditions in  which  toxins  arise  in  cavities  of  the  body,  which,  it  is  trite, 
are  inclosed  within  the  body,  but  in  reality  belong  to  the  outer 
world — cavities  which  arc  separated  from  the  body  machinery  proper 
by  an  epithelium — for  instance,  the  bladder,  the  uterus,  and  the 
lumen  of  the  intestinal  canal.  That  self- poisoning  from  such 
cavities  is  possible  one  can  hardly  doubt.  The  condition  of  intoxi- 
cation resulting  from  decomposed  food,  which  in  its  putrefaction 
already  contains  or  forms  poisons  that  are  delivered  up  through 
tile  intestinal  epithelium  to  the  blood,  is  well  known.  The  next 
step  is  that  in  which  abnormal  or  deranged  chemistry  of  diges- 
tion permits  the  formation  of  toxic  substances  from  the  ingested 
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food.  It  is  questionable  whctlicr  all  the  disease  symptoms  that 
have  been  brougltt  together  under  the  term  "  autointoxication  "  are 
correctly  classified  under  such  a  heading.  For  instance,  ttte  poisons 
generated  liy  living  or  dead  intestinal  parasites  may  also  invade  the 
circulation.  Surely  we  can  nut  lexically  speak  of  the  sell-poisoning 
of  the  organism  in  thLi  case.  One  can  not  fail  to  rvcogniie  that  too 
much  importance  has  been  attnbuted  to  atitointoxications  when 
there  is  not  one  absolutely  reliable  analysts  of  the  blood  in  these 
conditions,  proving  it  to  contain  a  chemical  toxin,  or  c\'cn  only  to 
exert  a  toxic  eflcct  upon  other  animals.  The  great  m.i]ority  of 
human  subjects  that  arc  described  as  bcinR  afllictcd  with  autoin- 
toxication arc  characterized  b>'  neuropathic  or  |>s}'chopathic  tenden- 
cies— women,  children,  and  high-strung,  neurasthenic  men.  What 
make  this  conception  still  more  doubtful  in  .tome  of  the  cases  are 
the  sudden  onset  and  sudden  disappearance  of  the  symptoms. 

In  all  well-known  poisonings  by  cliemicaliy  pure  substances 
a  certain  halMtuation  develops — for  instance,  in  morphin,  alcohol, 
str^xhnin  poisoning.  We  should  exjicct  in  autointoxication  either 
a  fonn  of  chronic  poisoning  or  a  habituation  without  any  intoxi- 
cation symptoms,  but  this  is  not  what  u-e  find.  We  find  attacks 
ceasing  as  abruptly  as  they  began.  The  sudden  disappearance 
of  se\'erc  nervous  disturbances  in  const ijration  which  follows 
abundant  evacuation  speaks  against  autointoxication,  for  we  can 
not  assume  that  the  entire  organi.im  will  be  instantaneously  re- 
lieved of  its  absorbed  poison  in  the  moment  of  the  cN'acua- 
tton.  That  there  is  a  nucleus  of  truth  in  the  autointoxication 
tlieor)'  is  certain,  but,  tike  all  comparatively  new  ideas,  a  tcntJcncy 
has  manifested  it.-wlf  to  apply  it  too  widely,  and  to  phenomena  which 
arc  explainable  on  the  basis  of  other  well-known  physiological  and 
pathological  facts.  Beaumont,  for  instance,  could  produce  vertigo, 
pallor  of  the  face,  fainting,  and  obscurity  of  the  field  of  vision  by 
touching  the  wall  of  the  stomach  of  his  Canadian  hunter,  Alexis  St. 
Martin,  with  a  thermometer.  No  cliange  was  obser\-able  in  the 
stomach  itself  while  these  s)'stemic  cflccts  were  produced.  This  can 
hardly  be  termed  an>thing  but  a  reflex.  Such  reflex  phenomena 
occur  rapidly,  and  promptly  follow  upon  the  irritation  that  evokes 
them.  But  then,  if  we  wish  to  assign  isimilar  plicnomena  to  the  field 
of  autointoxications,  we  must  recall  the  difficult)*  and  slowness  with 
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which  such  poison.t  pass  the  intestinal  wall  and  liver,  which  can  not 
be  brought  into  harmony  with  the  nijiid  and  sudden  symptoms  of 
autointoxication.  They  can  not  pass  away  so  proniptl>',  and  tlierefore 
can  not  be  accused  of  exerting  any  .sudden  efiects.  In  only  a  few 
instances  have  characteristic  poisons  been  isolated  from  the  urine. 
The  toxicity  of  the  urine  and  the  feces  of  cerLiin  patients,  after  being 
injected  into  sm.ill  animals,  can  hardly  be  a  convincing  proof  that 
the  patient  himself  is  the  subject  of  systemic  intoxication  by  poisons 
in  the  blood.  Such  experiments  arc  attended  with  great  technical 
difficulties  and  liabilities  to  error.  The  experimental  animals  into 
which  the  urine  of  such  patients  is  injected  experience  manifold  devi- 
ations from  the  normal  in  their  circulation.  The  various  conccnlra- 
b'ons  of  the  urine,  its  diRcrent  chemical  and  innr[>holngic:al  coiiittilu- 
cnts,  permit  only  of  vague  deductions  from  the  cll'ccts  which  this 
urine  produces  on  small  animals.  I  do  not  wi<ih  to  be  considered  a 
disbeliever  in  the  theory,  but  simply  to  express  caution  with  regard 
to  accepting  unreservedly  the  conclusions  of  experiments  which 
are  so  Uabic  to  error.  It  will  be  wiser  to  wait  for  more  objective 
proofs. 

From  the  knowledge  of  intestinal  autointoxication,  the  idea  arose 
of  disinfecting  tlie  bowel  by  .so-called  intestinal  .antiseptics.  In 
France  this  idea  has  found  wide-spread  enthusiasm  through  the 
teachings  of  Bouchard  and  Dujardin-Bcaumetz,  but  tlic  Germans 
are  more  conservative  in  their  estimate  of  the  patholo^rical  impor- 
tance of  the  phenomena  described  in  this  chapter.  Albu  devotes  a 
volume  to  this  subject,  and  considers  it  a  pathological  entity  of  the 
same  importance  as  inflammatiorL  Boas  and  Hans  Hcrz  consider 
that  intestinal  antisepsis  rests  upon  a  very  infirm  basis.  There  can 
be  no  doubt  that  the  doctrine  of  autointoxications  thus  far  is  devoid 
of  most  evcrj-  objective  proof.  Concerning  the  dietetic  intestinal 
antiseptics,  the  investigations  of  AIbu("Deutsch.med.  Wochcnschr.," 
1897.  No.  32),  Schmitz  ('•  ZeiWchr.  f.  physioi.  Chem.."  Bd.  xvi), 
Rovighi  {iiiJ..  Bd.  xvi).  and  Wintcmitz  {/M..  Bd.  xvi)  have  proved 
that  milk  and  its  products — kcphyr  and  kumiss — produce  a  reduc- 
tion of  the  total  ethereal  sulphates  in  the  urine,  and  thus  answcrthe 
requirements  for  antiseptic  food.  In  France  a  decided  revolution 
against  the  spread  of  the  autointoxication  doctrine  has  taken  place 
since  the  publications  of  Hardct  ("  Compt.  rend,  dc  la  societe  de 
Therap,,"  1895). 
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Treatment  of  Intestinal  Autointoxication. — 'Die  trvMtmviit 
is;  (i)  rropliylaclic  ;  (2)  dietetic;  {3)  liydriatic — by  iavajjc  ol  the 
stonuch  and  intestine;  (4)  mcdidnal. 

The  pro|)ii)');ixU  includes,  above  all  tilings,  the  avoidance  of  all 
foods  easily  capable  of  fermentation  and  putrefaction,  jKitticulaTly  of 
foodH  already  partially  in  such  a  condition — tnany  \'et{<:table$,  particu- 
larly when  not  perfectly  sound,  cabbage,  .laucr-kraiit,  certain  very 
odoriferous  cheeses,  etc.  It  is  probable  that  under  certain  con- 
ditions eggs  may  give  rise  to  the  liberation  of  cholin  from  lecithin, 
and  [xirftaps  aNo  neurin  (Nesbitt,  "  Jour,  of  Expcr.  Med.,"  vol.  iv, 
p.  18).  Many  times  we  can  not  say  on  physiological  or  [>atho- 
logkal  reasons  why  a  food  di-s^igrces  and  produces  intestinal  auto- 
intoxications— we  know  it  only  from  experience.  Tlierc  arc  certain 
individtial  idiosyncrasies*  which  make  some  food  sources  of  danger. 
Some  individuals  can  not  digest  strawberries,  others  can  not  digest 
CRibs.  lobsters,  or  oysters,  without  exjjeriencing  s)Tiiptoms  of  auto- 
intoxication. In  some  gastric  conditions  the  addition  of  alcoholic 
substiinces  to  the  food  causes  an  intense  to.xidt)'  of  the  stomach- 
contents.  I  have  already  called  attention  to  this  lact  in  my  work 
on  "  Diseases  of  the  Stomacli,"  and  advised  that  alcohol  he  avoided 
in  all  forms  of  gastric  dilation.  In  Ujc  "  Maryland  Medical  Journal," 
■July  34.  31,  and  August  7,  1897.  I  described  the  "  Relation  of  In- 
iteslinal  Fulrefaction  to  .rVlbuminuria,*'  narrating  the  clinical  histories 
of  three  teetotalers  who  were  subject  at  times  to  albuminuria,  the 
urine  containing  also  hyaline  and  in  one  case  epithelial  casts.  The 
s>'mptoms  could  be  prevented  b)'  lavage  of  tlie  c(^>loii  and  stomach 
and  adhering  to  a  strict  diet  of  milk  and  beef.  In  one  of  the  cases 
the  albuminuria  could  be  brought  on  almost  at  will  by  eating  a  large 
quantity  of  eggs,  with  general  neglect  of  the  remaining  diet.  These 
cases  convinced  me  that  the  kidne>'S  could  be  directly  injured  by 
the  excretion  of  poisons  formed  in  the  intestines.  Notwithstanding 
that  there  is  an  etiological  rebiiim  lictwecn  intestinal  autointoxi- 
cation and  certain  clinicil  types  of  disease,  complete  clearness  does 
not  exist  concerning  their  pathogenesis.  We  have  a  right  to 
demand  the  chemical  demonstration  of  one  or  more  poisons  which 
are  capable  of  producing  a  definite  group  of  s)'mptom8  and  which 
can  be  found  in  the  intestinal  canal,  as  well  as  in  the  blood  and 
excretions  through  tlie  |)er^iration  and  urine.     And,  furtliermore. 
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the  definite  clinical  picture  must  be  capable  ot  experimental  produc- 
tion by  these  chemical  substances. 

As  it  is  impossible  chemically  to  disinfect  the  intestinal  ca:ial,  the 
best  disinfectant  for  the  alimentary  tract  is  its  norma]  peristalsis ; 
and.  in  the  absence  of  this,  its  restoration  by  purgatives  or  its 
replacement  by  lavage.  Lavage  of  the  colon  has  been  described  so 
frequently  in  the  various  portions  of  this  work  (set  chapters  on  Colitis 
Membranacca  and  Exploratorj'  Lavage  of  Colon)  that  it  is  unneccs- 
sar>-  to  dwell  upon  it  to  any  extent  iii  this  chapter.  It  is  best  carried 
out  with  plain  water.  If  a  disinfectant  is  desired,  1  advise  chemi* 
caliy  pure  boric  acid,  5  :  lOOO,  or  a  .saturated  solution  of  thymol  in 
water.  Fortunately  for  our  efforts  at  therapeutics,  by  tar  the  great- 
est amount  of  putrefaction  occurs  in  the  colon,  which  is  capable  of 
being  thoroughly  washed  out.  While  the  small  intestine  is  the 
seat  of  fermentations,  these  are  not  so  grave  in  ihetr  results  as  are 
the  effects  of  the  products  of  putrefaction.  In  the  chapter  on  the 
Treatment  of  Intestinal  Occlusions  ]  have  described  a  method  for 
washing  out  the  duodenum  and  jejunum  by  duodenal  intubation; 
though  I  have  found  this  practical  in  the  treatment  of  occlusion,  it 
is  not  necessary  in  the  treatment  of  intestinal  autointoxication,  where 
t  prefer  to  use  cither  calomel  or  castor  oil  to  move  the  contents  of 
the  small  intestine  into  the  colon,  and  washing  it  out  thcrcaflcr  by 
colon  lavage  if  necessary.  The  poisons  that  have  gained  access  to 
the  body  find  their  exit  also  through  the  urine  and  the  perspiration. 
It  is  therefore  logical  to  stimulate  the  action  of  the  kidnej's  and  of 
the  skin.  Vene.section  is  also  of  uiuloubted  use  in  relieving  the  cir- 
culation of  its  burden  of  poisons.  The  body  can,  to  a  certain  ex- 
tent, be  washed  through  by  sterile  normal  salt  solution,  injected  sub- 
cutaneously  after  a  certain  amount  of  poison -charged  blood  has  been 
drawn  by  venesection.  This,  however,  is  a  problem  of  the  future. 
At  present  it  is  not  feasible  in  practice.  In  three  cases  of  extreme 
typhoid  intoxication  I  have  had  good  results  from  flushing  out  the 
system  by  sterile  normal  salt  solution,  injected  subcutancously.  I 
used  one  liter  of  normal  salt  solution,  to  which  I  added  one  gram 
of  chemically  pure  carbolic  add.  A  marked  increase  in  diuresis 
resulted,  the  suKsultus  became  less,  and  the  temperature  fell  from 
1.5*  to  2*  F.  WhatthccfTectof  the  carbolic  acid  was  in  these  cases 
I  am  unable  to  state  precisely.     A  solution  of  1  :  lOOO  of  pure  car- 
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bolic  add  can  not  destroy  the  t}-plioi<)  badSlt,  but  it  may  inhibit  their 
growth.  At  an)'  rate  tlic  weak  solution  of  carbolic  acid  acted  more 
fiivorahly  tlian  the  simple  noniial  salt  solutions.  For  liglu  forms 
of  inteMinal  autointoxication,  such  as  run  their  course  with  an  ex- 
cess of  indican  and  ethereal  sulphates  in  the  urine,  a  diet  consisting 
largely  of  milk  and  boiled  beef,  together  uith  attention  to  the  evacu- 
ations, of  which  there  should  be  at  least  two  in  twenty-four  hours, 
the  abundant  drinking  of  pure  warm  water,  plenty  of  fresh  air,  sleep, 
and  ex<;rci?*c-,  will  be  sufficient. 

Medicinal  Intestinal  Antiseptics. — From  a  Large  personal 
experience  1  Iiavc  gained  the  impression  that  the  so-called  chemical 
intestinal  antiseptics  have  a  verv'  limited  range  of  utility.  I  even 
doubt  the  usefulness  of  adding  antiseptics  to  the  lavage  water,  for  in 
my  experiments  on  the  dc^'s  colon  which  was  connected  with  the 
external  abdominal  surface  by  an  artificial  anus,  whereupon  the 
entire  colon  was  washed,  from  the  artificial  to  tlie  true  anus,  with 
antiseptic  solutions,  1  found  it  was  impossible  to  sterilize  the  mucosa 
of  the  colon  (Hcmmetcr,  "  Htudes  cxperimentales  sur  Taction  mo- 
trice  ct  digestive  des  intestine."  XIII.  Congrcs  International  dc 
Medicine,  Paris,  August,  I900).  Medicines  taken  by  the  mouth 
accomplish  still  less.  There  is  no  doubt  that  a  great  many  of  the 
so-Ciilled  intestinal  antL'icpticS'— for  instance,  salol,  or})hoI, ,  beta- 
naphthol.  salic>-latc  of  bismuth,  nosophen.  and  other  remedies  which 
have  been  mentioned  under  the  heading  of  AntidiarrheJc  Substances 
^-can  produce  a  limited  amount  of  disinfection.  Taken  in  sufBdcnt 
quantity  to  produce  any  extensive  disinfection  of  tlie  intestine  they 
act  as  poisons,  both  upon  the  intestinal  epithelium  and  ttic  systemic 
circulation.  There  can  be  no  doubt  that  the  future  of  inte.stinal 
antisepsis  will  find  its  most  effective  agent  for  treatment  in  a  much 
more  careful  study  of  the  various  fixxi  sul>slani-e9  and  their  inllu- 
encc  on  fermentation  and  putrefaction.  Concerning  the  significance 
of  the  ethereal  sul]>Uates  and  indican  as  indication.^  of  intestinal 
autointoxication,  the  reader  is  referred  to  the  chapter  on  Examina- 
tion of  the  Urine  by  Dr.  Harr)'  .■\<ller. 

The  normal  intestine  possesses  bactericidal  powers  which  are  often 
injured  by  our  very  efforts  to  combat  intesltn.il  autointoxication. 
For  tnsLince.  R.  Schiiti  ('*  Berlin,  klin.  Wochcn^chr.,"  1900,  No. 
25)  lias  conclusivx-ly  demonstrated  that  even  castor  oil  and  calomel 
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may.  under  certain  conditions,  injure  the  normal  provisions  for  (fis- 
inlcction  in  the  intestine  (see  .tIso  Chap,  xviii.  tlii-t  volumej,  A 
similar  idea  has  been  cvpresscd  by  E.  Vidal  ("Revue  de  Chif.." 
October  lo.  1900;  iibstract  in  "  Centrall)!,  f.  Stoffwechscl-Krank- 
heiten,"  Bd.  i,  S.  393).  He  holds  tiiat  the  normal  intestinal 
wall  possesses  substances  in  it»  secretion  which  h.ive  an  antitoxic 
action,  and,  furthermore,  that  in  intestinal  occlusion  the  fatal  re- 
sults are  not  exclusively  due  to  the  mechanical  obstruction,  but  [a 
a  stcrcorcmic  infection  due  to  the  loss  of  power  of  the  inlestiTial  wall 
to  exert  its  antitoxic  effect,  Hv  prepared  a  glycerin  cxtrrict  of  the 
pig's  intestine,  which  he  injected  into  rabbits  after  having  produced 
an  artificial  intestinal  occluMon,  The  aniin.-ils  were  prevented  from 
dying  from  the  results  of  the  occlusions  by  tliesc  injections.  That 
the  results  of  cxpeiimental  iiiltstinal  occlusion  produced  in  tliis  w.-iy 
on  animals  can  not  be  applied  to  man  is  evident  from  the  experi- 
ments of  Senn  upon  do^s.  which  .ire  quoted  in  the  ch.ipter  on  Intes- 
tinal Occlusion.  But  E.  Vidal  has  injected  his  glycerin  extract  of 
pig's  intesiine  into  two  human  patients  who  had  been  afRicled  with 
long-standing  intestinal  occlusion,  lie  claims  that  the  urine  became 
more  abundant,  the  tongue  was  less  diy.thc  respirations  were  deeper 
and  slower,  the  pnise  became  finncr  and  regular — in  fact,  all  the 
symptoms  of  extreme  intoxication  disappeared.  He  advises  tliat 
this  intestinal  extract  be  injected  before  and  after  Operations  for 
intestinal  occlusion. 


M.\SS.A,GE. 

Intestinal  massage  is  used  in  all  conditions  in  which  tlie  peristalsis 
is  insufficient  or  in  which  local  inflammatory  indurations,  such  as 
pcritonitic  thickenings  of  long  standing,  .are  to  he  dispersed.  M.is- 
sage  of  the  stomach  has  been  described  in  the  author's  book  on 
■•  Diseases  of  the  Stomach."  second  edition,  p.ige  309. 

Technics  of  Intestinal  Massage. — This  am  not  be  considered 
a  work  in  which  ail  Ihc  detail.*  of  .■jbdominal  massage  arc  to  be 
described  and  enumerated.  Masseurs  distinguish  between  intestinal 
" /lifrissagf,"  a  soft  kneading  of  the  intestine,  the  hand  of  the  oper- 
ator gliding  like  a  cater])illar.  and  "  ejfiturage,"  meaning  centripetal 
slrokings  with  cither  tlie  palms  or  the  tips  of  the  fingers  of  both 
hands.     Massage  can  not  be  taught  by  descriptions  in  text-books. 
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It  can  be  learned  only  by  experience  al  the  bedside.  In  practice  it 
will  be  generally  executed  not  by  tlicf  practitioner,  but  by  a  sjiecial 
masseur  or  trained  nurse.  It  is  important  to  emphasize  that  ail 
inflammatory  conditions  of  recent  date  contraJndicale  inlr^tinal 
massaj^e  of  any  kind.  In  treating;  certain  diseases  of  the  colon, 
such  as  colitis  and  membranous  cntcriti.s,  a  combination  of  massage 
of  the  colon  with  medicated  encmata  has  been  quite  effective  in  my 
ocpcriciicc  ;  for  colitis  with  diarrhea  1  use  the  cfTervcscent  calcium 
solutions  recommended  by  Juworsld.  and  described  in  the  chapter 
on  Anbdiarrhcic  Remedies,  but  a  saturated  solution  of  tliymol,  sus> 
pensions  of  bismuth  .subnitrate,  and  bismuth  subgallate  arc  also 
serviceable.  The  solutiotis  are  slowl)'  forced  into  the  colon  al  body- 
lernpenitur&^not  more  than  one  quart  at  the  utmost.  Alter  the 
patient  has  retained  the  medicated  enema  for  ten  minutes  the  mas- 
seur begins  tn  tap.  beat,  and  gently  knead  the  colon,  in  a  manner  as 
described  on  page  311  in  my  work  on  "  Diseases  of  the  Stomach." 
In  this  M-ay  the  medicine  is  more  thoroughly  brought  into  contact 
with  the  diseased  mucosa.  When  constipation  exists.  1  emplo)-  this 
same  method,  but  use  olive  oil  in  which  thymol  has  been  ground  up 
in  a  mortar — ten  grains  of  th>'mol  to  the  pint  of  olive  or  cotton-seed 
oil.  Intestinal  massage  in  appendicitis  i«  of  very  little  utility,  except 
in  such  cases  as  have  not  been  operated,  and  in  which  the  tumor 
has  lasted  for  three  or  four  weeks  after  the  disappearance  of  the 
acute  symptoms,  and  shows  little  tcndcnc>'  toward  resolution.  Mas- 
sage in  all  forms  of  intestinal  occlu.tjon.  as  well  as  in  benign  and 
malignant  neoplasms,  is  positively  contraindicatcd.  In  constipation 
due  to  intestinal  atony  massage  fmds  a  proper  field  of  utility,  espe- 
cially if  it  is  combined  with  proper  diet  and  gxmnastic  and  electrical 
treatment.  In  irtesb'nal  atony  due  In  atrophy  of  the  mu.-Kjularis 
massage  can  not  produce  any  pcnnancnt  beneliL  The  same  can  be 
said  of  the  treatment  of  local  peritonitis  by  thi»  method.  It  is  very 
doubtful  whether  ma.ssaging  can  effect  resorption  of  pcritonitic 
cxtidates.  In  membranous  enteritis  and  colitis  it  ha-i,  in  my  expe< 
riencc,  been  of  marked  utility,  especially  when  combined  with  the 
oil  eneitula  previously  di^scril)ed. 

The  practitioner  should  never  depend  on  this  method  of  treatment 
alone,  but  combine  it  with  other  appro^'cd  therapeutic  means,  which 
have  been  described  in  the  various  chapters  of  this  book. 
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HYDRIATIC  TREATMENT  OF  INTESTINAL  DISKASES. 

The  treatment  of  intcstinHl  diseases  by  water  is,  unrortiiiiatcly,  not 
in  such  a  state  of  advanced  development  in  America  as  it  is  in  Ger- 
many. Wc  lack  physicians  with  abundant  chnical  and  practical 
experience  uith  this  mctliod  of  treatment,  which  always  requires  a 
properly  equipped  sanatorium  for  its  perfect  application. 

If  we  wish  to  apply  a  hydriatic  cure,  or  water  treatment,  we  must, 
first  of  all,  have  a  clear-cut  and  detinitc  dia^jnosis.  Nothin|;  can  be 
more  serious  in  its  results  tlian  to  treat  an  obscure  case  of  alidom- 
inal  trouble  by  hydriatic  methods  before  a  diagnosis  has  been  made. 
Next  we  must  have  a  ilefinite  plan  as  to  what  objects  wc  desire  to 
accomplish  in  any  particular  case.  After  we  have  thus  had  an 
understanding  concerning;  the  conditions  that  call  for  this  treatment, 
we  must  ask  ourselves  whether  the  objects  in  view  eatt  be  accom- 
plished. The  line  to  be  followed  out  then  is  marked  by  the  follow- 
ing (juide-posts  ;  (i)  Diagnosis;  {2)  objects  to  be  accomplished  or 
indications  for  the  treatment ;  (3)  possibility  and  feasibility  of  tlic 
treatment.  The  water  can  be  applied  to  the  body  in  the  treatment 
of  intestinal  diseases  externally  and  internally.  The  following  plans 
may  underlie  the  treatment :  { i )  Derivation  of  the  circulation  to  the 
general  cutaneous  surface,  to  the  abdominal  organs,  or  to  the 
extremities;  (3)  excitation  or  stimulation  of  depressed  function  of 
certain  organs — this  is  known  as  the  tonic  effect  of  hydrotherapy  ; 
(3)  to  produce  a  depressing  or  a  stimulating  effect  upon  morbidly 
increased  or  decreased  excitability  of  certain  nerx'es  anti  nerve  cen- 
ters; (4)  stimulation  of  metabolism  ;  (5)  acceleration  or  retardation 
of  the  circulation,  and  increase  or  diminution  of  the  blood  supply  to 
any  parts.  The  relief  of  [xiin,  which  can  frequently  be  aceom- 
plislied  by  hydriaric  methods  alone,  comes  under  heading  (3)  in  the 
prcWous  classification.  As  applied  to  the  morbid  altcnition  of  intes- 
tinal functions,  I  have  used  tliis  method  of  treatment  for  influencing 
intestinal  peristalsis,  for  the  arrest  of  pain,  and  lo  jjrovoke  the 
absorption  of  long-standing  peritoneal  exudates  (appcndidal  tumor) 
when  an  operation  could  not  be  performed,  It  is  doubtful  whether 
intestinal  secretion  or  absorption  can  be  favorablj'  influenced  by 
external  application  of  water.  f^Iydriatic  treatment  can  not  accom- 
plish permanent  curcs  in  intestinal  diseases  unless  it  is  combined  with 
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other  approved  means — diet,  rest,  clectrictty,  [ticdicineit,  according 
to  indication. 

The  following  arc  the  princi|)al  methods  of  external  application : 

/,  It'aUr  Baiiiiti^cs  or  Comprtsscs. —  These  inaj'  be  cither  hot  or 
cold,  and  can  be  applied  by  pad»  of  absorbeiu  cotton  or  of  felt  or 
gauze  quilted  in  layers,  and  by  strips  of  sponges  or  spongiopilin. 
In  practice  these  applications  have  been  supcrsedeil  by  the  various 
form*  of  poultices  or  by  rubber  bottles  which  arc  filled  with  hot  or 
cold  water,  as  may  be  indicated.  From  pentonul  experience  1  have 
gained  the  impression  that  hot  water  directly  applied  on  cheese-cloth, 
gaiixe.  or  s{H>ngiupilIii  hius  a  more  pronoHnce<i  rcLixing  and  .sedative 
effect  than  nhcn  applied  in  the  rubber  bottle,  which  is  really  not 
hydriatic  treatment,  for  we  are  not  applying  water,  but  simgily  heat. 

3.  Doiicka. — These  are  hot,  cold,  or  temperate.  Professor  H. 
Riedcr,  of  Munich,  has  described  a  "precision douche"  ("Zcitschr.  f, 
diat.  u.  phy.tikal.  Therapie,"  Hd.  iv.  S.  363).  by  which  water  of  any 
desired  temperature  can  be  ap|>lied  under  any  desired  pressure. 
Those  douches  of  this  description  \>y  means  of  which  iJic  faradic 
or  galvanic  current  Ciin  be  communicated  to  the  douching  current 
are  especially  effective  in  gastralgias  and  cntcralgias.  The  Univer- 
sity of  Munich  possesses  a  department  for  the  phj'sical  methods  of 
treatment  which  might  serve  ai  a  model  for  American  institutions  to 
imitate.  Douches  arc  powerful  agents  in  promoting  intestinal  pcris- 
tal.tis,  particularly'  the  rapidly  alternating  hot  and  cold,  or  Scottish, 
douche.  But  wherever  there  is  an  exaggeiated  condition  of  nervous 
irritabiiity, — for  instance,  certain  forms  of  agitated  neurasthenia, — the 
douches,  in  my  experience,  act  harmfully.  If  such  conditions  arc 
associated  with  intestinal  troubles,  I  prefer  full  baths  in  warm  water, 
particularly  salt  water,  or  the  Nauheim  effervescent  bath.*  The 
various  douches  used  arc  the  following :  needle,  fan,  rain,  spray, 
steam,  Scottish,  and  electric  douches. 

J.  Balks. — The  baths  may  be  full  or  partial.  The  lonns  which 
are  sometimes  of  utilit}'  in  proctalgia  are  the  hot  sitz-baths.     Cold 


*  Which  can  b«  obuinci]  fnnn  ihp  TiiloD  Co.,  ii  OilT  SL,  Nev  Ytolc.  Thoe  bailo 
have  sained  «  tcfiuutlun  for  Ihc  trcilinral  (/  (he  anucolai  uid  v*ItbI*t  diieues  of  the 
hrajl,  but  ofler  ■  (horouch  anil  pinlcni|{«i!l  trial  I  hiivF  Iwnoip  nmrincnl  clut  Ihry  arc 
«1k>  ralnible  ffit  iitmulniine  mctabolinD  aiid  hvonbly  iaflucndiij  cua  of  nlatiBtl 
dyttiTpwa  due  to  uric  iciJ  ueuruthenla. 
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sit2-ballis  are  of  advantage  in  tlie  treatment  of  acute  rectal  inflam- 
matiun  associatetl  with  fever. 

if.  Tht  Caid  or  Hot  Packing  and  Massage  7vitk  Wet  Cloths. — This 
fbrnt  of  liydriatic  trcatmeiil  can  not  be  said  to  ha\'e  a  .special 
effect  on  intestinal  diseases.  It  influences  metabolism  in  general. 
Slapping  or  bcatiiijj  the  abdomen  witli  towels  wrung  out  in  cold 
water  acts  as  a  stimulant  to  peristalsis. 

Nature  of  the  Cases  Adapted  to  Mydriatic  Treatment. — The 
intestinal  neuroses  constitute  the  largest  class  of  diseases  to  which 
tliis  treatment  is  applic«ble.  then  obstipation,  the  various  fomis  of 
enteritis  and  colitis,  and  certain  rectal  diseases  already  enumerated. 
The  so-called  abdominal  plethora  is  also  favorably  influenced  by 
hydriatic  management;  but  the  intestinal  occlusions,  ncopl.isms, 
ulcers,  and  dislocations  contraiiidicatc  this  treatment,  excepting 
it  be  directed  toward  the  relief  of  pain.  No  definite  rules  can 
be  given  as  regards  the  temperature  of  the  baths  or  douches. 
As  a  rule,  it  can  be  said  that  acute  inflammatory  processes — 
appendicitis,  proctitis,  localized  peritonitis — arc  brat  managed 
by  colli  .applications.  All  other  forms  of  longer  duration  and 
not  associated  with  fever  call  for  hot  applications,  especially  when 
they  are  .associated  with  pain.  Constipation  is  best  influenoed  by 
the  cold  or  alternating  hot  and  cold  douche,  especially  if  a  laradic 
current  can  l>c  imparted  to  the  stream  issuing  from  the  douche. 
Patients  under  treatment  by  the  various  methods  described  in  this 
chapter  should  Iw  carefully  w-iti  hed  if  the  application  of  w.ater  at  a 
cold  temperature  is  part  of  the  plan.  Many  intestinal  sufferers  have 
an  I'nfeeltled  circulation  .and  low  arterial  tension.  Tliey  accordingly 
do  not  react  promptly  after  application  of  external  cold.  Above 
all  thing.4,  no  application  of  cold  water  should  be  made  unless  the 
physician  has  assured  himself  that  the  body  of  the  patient  is  quite 
warm.  Under  no  conditions  should  cold  water  be  applied  if  the 
patient  feels  cold  or  chilly.  Tliis  is  a  grave  error  which  I  have  seen 
committed  repeatedly  by  nurses  and  even  physicians  who  call  them- 
selves •■  specialists  "  in  the  water  treatment.  If  an  intestinal  sufferer 
has  a  weal.-  drcuhilioii.  what  we  desire  is  something  to  incronse 
the  action  of  the  heart  before  the  application  of  the  cold  water.  The 
best  means  to  accomplish  this  is  modenite  exercise  immediately 
before  the  application.    If,  then,  a  slight  perspiration  is  evident,  this, 
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far  from  being  a  contraindication,  actually  constitutes  the  best  time 
for  a  cold  shower  or  bath.  The  physiological  eflect  of  tl)<:  primary 
stimubtion  and  cooling  and  the  secondary  rcwarming  of  the  body 
after  the  application  of  the  cold  wnter  are  powerful  stimulants  to 
■iKtabolinm.  After  the  apph'cation  of  cold,  the  patient  should  again 
take  moderate  exercise,  for  which  walking  will  Ik  sufTident,  provided 
it  ia  not  carried  to  the  production  of  perspiration.  Except  for  the 
treatment  of  constipation  and  in  acute  inflammatory  conditions,  in 
patients  with  a  vigorous  circulation  I  do  not  sanction  tlie  application 
of  cold  to  the  abdomen.  The  temperature  of  the  water  should 
alw»}'s  be  ascertained  by  the  thermometer;  tlic  lower  the  temjxria- 
ture,  the  shorter  the  duration  of  application,  and  the  prompter  will 
the  reaction  set  in.  When  a  cold  douche  or  bath  has  been  taken, 
the  paticiit  should  rub  himself  or  lierielf  ofTpentDnally,  because  the 
exercise  is  necessary  to  bring  on  the  reaction  ;  but  if  the  bath  or 
applicabon  has  been  verj'  hot,  the  j>aticnt  should  be  rubbed  ofT  by 
the  nurse.  The  one  indis|>cnsablc  condition  to  success  is  an  ex- 
perienced physician  or  nurse  in  the  ^ppltuition  of  these  methods. 
Wiien  applied  by  incx|«ricnccd  hands,  it  l)ecome.*t  a  source  of  great 
danger.  The  various  bathinj;  institutions  at  the  springs  of  the 
United  States  (Hot  Springs  of  Virginia,  Arkansas.  Colorado.  Sara- 
to<;a.  Mt.  Clemens.  Mich.)  have  trained  bathing  masters,  who  have 
gained  thoir  knowledge  from  competent  medical  teachers  abroad. 
But  even  these  should  not  be  implicitly  trusted — the  physician  him- 
self should  see  to  it  that  the  directions  are  accurately  carried  out. 

The  in/frna/  hyiiriatic  treatment  is  limited  to  lavage  or  douching 
of  the  stomach,  colnn,  and  rectum.  This  may  accomplish  a  two- 
fold purpose :  (l)  Cleansing  of  the  parts  which  are  douched,  and 
(2)  producing  an  increased  or  diminished  supply  of  blood  b>'  the 
high  or  low  temperature  of  the  water  used.  Dr.  Fcnton  II.  Turck 
has  described  an  ap|)aratus  which  he  calls  the  "intragastric  resus- 
citator."  It  consists  simply  of  a  double  stomach-tube,  to  one  end  of 
which  U  attached  a  soft-rubber  bag.  The  instrument  was  originally 
devised  for  the  purpose  of  reducing  sui^cal  shock  and  collapse  (Turck, 
"Sui^ical  Shock."  "Jour.  Amer.  Med.  Assoc.."  June  19,  1897). 
The  bag  when  collapsed  fits  closely  around  the  stomach-t  ut>e  and  ii 
ea»ly  introduced  into  the  stomach,  Turck's  rcsuscilator  can  also 
be  introduced  into  the  rectum  aitd  sigmoid.    He  claims  the  following 
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advantages  for  his  instriiiiicnt :  ( i)  The  heat  is  applied  in  a  uniform 
and  difTusc  manner  at  much  higher  temperature  thai]  dare  be  luted 
with  water  in  direct  contact  with  the  mucous  membrane.  Tlie  tem- 
perature here  used  {130°  to  135°  F-)  is  i"  most  cases  necessary  in 
order  to  produce  the  desired  stimulation,  (z)  The  exhaustion  pro- 
duced by  passing  large  quantities  of  warm  water  directly  into  the 
stomach,  which  dilates  the  splanchnic  vessels,  is  avoided,  while  tJie 
hot  water  u.sed  bj'  tlie  foregoing  method  produces  stimulation  of 
this  area  without  exhaustion,  (3)  The  removal  of  the  necessary 
secretions  and  nutrient  material  is  entirely  avoided.  (4)  Hie  degree 
of  temperature,  as  well  as  the  quantity  of  water  used  within  the 
bag,  i.t  under  the  comjiletc  control  of  tlie  operator.  1  have  as  yet 
not  Iiad  sufficient  experience  with  tliis  instrument  to  speak  upon  its 
u.sefulness  witli  authoritj'.  but  the  principle  involved  appeals  to  me 
as  a  practical  one.  High  temperatures  promote  the  nutrition  of 
]Kifts  by  increasing  the  blood  supply.  They  relieve  i)ain  for  the  same 
reason.  They  may  stimulate  the  heart's  action,  because  the  heart 
natumlly  beats  more  frequently,  but  perhaps  not  more  vigorou.>ly, 
under  high  temperatures  (H.  Newell  Martin,  "Studies  from  Bio- 
logical lAboratorj-,"  Johns  Hopkins  University,  r886).  Extensive 
clinical  tests  may,  no  doubt,  demonstrate  that  the  instrument  has  a 
definite  field  of  usefulness. 


TREATMENT  BY  ELECTRICITY. 

Electricity  is  of  advantage  in  the  treatment  of  intestinal  diseases 
for  the  stimulation  of  peristalsis  and  the  relief  of  pain.  On  ciiipiri- 
a>l  grounds  we  know  that  it  can  accomplish  tliesc  effects,  but  we  do 
not  know  how  thc>-  are  brought  about.  In  an  article  on  the  "  Effect 
of  Imluction  Currents  on  the  Animal  Stomach,"  S,  J.  Meltzer 
("Arch,  f.  Vcrdauuiigs-Krankhciteii,"  Bd.  111,  S.  135)  reiterates  his 
results,  published  in  the  "New  York  Me<lical  Journ.il."  June  15, 
1S95.  according  to  which  percutaneous  and  direct  faradiiation  of 
the  stomach  and  intestines  of  animals  can  produce  no  contraction  in 
these  parts.  Only  when  the  stomach  is  stimulated  on  the  peritoneal 
side  can  a  contraction  be  produced  in  the  pyloric  end.  The  fundtc 
end  of  the  stomach  does  not  contract  under  a  medium  strong  cur- 
rent (10  to  30  Ra).    There  is  always  a.small  portion  of  the  left  end 
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ot  the  stomach  which  can  not  be  brought  into  contraction  by  any 
current,  no  matter  how  stron);  (O-Ra).  The  contraction  of  any  part 
of  the  alimentary  canal  is  brought  about  by  muscular  structure.  As 
the  fundic  end  has  only  a  very  thin  layer  of  muscular  tissue  and  ts 
not  so  abundantly  supplied  with  nerves  as  the  pyloric  end,  it  follows 
that  it  can  not  contract  as  well  as  the  pyloric  end.  The  muscular 
layer  of  tlic  intestine,  similarly  to  that  of  the  stomach,  can  not  be 
made  to  contract  if  stimulated  from  the  surface  of  the  mucosa.  It 
will  contiaci  when  stiiiiulalcd  mi\  {leritoncal  surface.  1  have  con* 
vtnccd  myself,  however,  that  the  intestine  c;m  not  be  made  to  con- 
tract with  one  electrode  on  the  outside  of  the  abdomen  and  the  other 
in  the  rectum.  The  intestinal  peristalsis  which  Itoas  and  Zicmsscn 
have  observed  following  faradic  stimulation  of  the  abdomen  must 
be  due  to  other,  perhaps  mechanical,  causes.  The  case  which  Boas 
refers  to  (/.  c,  p.  177)  was  one  of  peristaltic  unrest  of  tlie  intestine, 
in  which  he  claims  th»t  a  transient  increa.se  of  the  peristaUis  could 
be  produced  by  the  electric  current — he  does  not  specify  b}'  which 
kind  of  electric  current.  The  case  which  Eichhorst  describes 
("Handb.  d.  spec.  Path.  u.  Ther,"  1890,  lid.  11,  S.  264)  U  too  good 
in  its  effects  to  be  true.  A  case  of  chronic  obstipation  was  treated 
for  eight  days  without  results.  One  application  of  the  faradic  cur- 
rent, it  is  claimed,  produced  active  evacuation  and  complete  cure. 
The  question  which  arises  is.  Would  not  the  evacuation  have  taken 
place  at  any  rate,  and  was  it  not  due  to  some  reflex  nervous  cflcct 
or  the  remote  result  of  the  preceding  treatment  ?  Nothnagel  (/.  e., 
p.  4J)  and  Ewald  {"  Berlin.  Klinik,"  H.  105.  1S97)  do  not  attribute 
any  marked  beneficial  ejects  to  the  dectric  treatment  of  intestitial 
diseases.  The  literature  on  the  experiments  of  electric  stimulation 
of  the  stomach  and  intestine  is  reviewed  in  the  autlior's  work  on 
"  Diseases  of  the  Stomach."  second  edition,  pages  301  to  308. 
Mcltzer  (■' .-Xrch.  f.  Venkuungs-Krtinkheilen."  Bd,  ill. /.  f.)  makes 
the  statement  (p.  135)  that  one  may  deny  evcrj-  physiological  influ- 
ence to  gastric  electrization  and  still  believe  in  its  therajKutic  effect. 
Possibly  the  meaniuf;  of  this  author  is  not  correctly  stated  in  the<ie 
words,  for  undcni.il>ly  there  are  physiological  effects,  but  up  to  the 
present  time  we  have  no  means  of  demonstrating  them.  We  can, 
therefore,  not  deny  them  absolutclj- ;  we  can  only  say  that  with  the 
apparatus  and  methods  at  present  at  our  disposal  we  arc  not  capable 
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of  demonstrating  the  effect  of  electricity  on  the  stomach  and  intes- 
tines, hut  that  tliere  is  such  an  effect  it  would  be  premature  to  deny, 
and  future  investigations  may  yet  be  capable  of  demonstrating  it. 
Fnmi  a  clinical  st^mipDint  it  is  not  necessary  to  demonstrate  that 
electricity  can  produce  certain  changes  in  tlic  peristalsis,  chcniislry. 
or  absorption  of  the  intestines  in  order  to  justify  its  therapeutic 
empIo>'menl.  We  have  a  right  to  attribute  greater  im|)ortanoe  to 
clinical  experience  than  to  the  negative  results  of  physiol<^cal 
experiments.  It  is  reasonable  to  presume  that  the  mctabolUm  and 
nutrition  of  the  muscle,  gland,  and  ncrve-ccUs  of  the  intestine  may 
be  influenced  in  some  way  by  cleciiicity,  and  that  future  experi- 
ments may  be  able  to  demonstrate  these  changes.  C.  F.  HodgC 
has  succeeded  in  demonstrating  the  changes  in  the  nuclei  of 
the  cells  of  the  spinal  ganglia  under  the  influence  of  electric 
stimulation  ("  Amer.  Jour,  of  I'sychology,"  vol.  i,  p.  479 ;  vol.  11, 

Electricity  may  be  applied  either  with  both  poles  on  the  abdomen 
in  the  form  of  large  fell-covered  electrodes,  or  with  one  pole  on  the 
abdomen  and  one  in  the  rectum.  Tiic  latter  method  is  the  most 
eflcctive  for  obstipation.  When  the  rectal  electrode  is  used,  it  be- 
comes necessary  to  fill  the  rectum  with  300  c.c.  of  lukcwaim  water. 
Boas  describes  a  practical  electrode,  the  metallic  portion  of  which 
consists  of  a  platinum  spiral  concealed  in  a  rubber  rectal  tube.  The 
upper  or  external  end  of  this  instrument  contains  a  screw  for  attach- 
ment of  ihe  electric  wire,  and  al-so  a  small  .tpigot  for  filling  the  rectum 
with  warm  water  through  the  instrument.  Boas  advises  increasing  Uw 
strength  of  the  faradic  current  until  strong  contractions  of  the  abdom- 
inal muscle  become  visible.  He  has  used  this  method  in  the  most 
obstinate  cases  of  constipation,  and  claims  to  have  effected  permanent 
cures  where  massage,  diet,  and  g\-mnaslics  accomplished  nothing, 
I  have  personally  followed  out  the  endorectal  electrization  in  a  large 
number  of  cases  of  chronic  atonic  obstipation,  and  while  I  consider 
it  of  great  value,  I  do  not  by  any  means  believe  it  to  be  more  effec- 
tive than  diet  antl  massage  combined.  It  would  serve  no  practical 
purpose  to  discuss  the  relative  thera{)eutic  effectiveness  of  various 
means  of  treatment  for  constipation  :  tliey  had  all  of  them  best  be 
employed  simultaneously. 

Indications  and  Contraindications. — The  intestinal  diseases  in 
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whtcli  electricity  can  reasonably  be  expected  to  do  good  arc  intesti- 
nal atony,  atonic  obstJpkititm,  and  tlie  cnlcnilgias.  As  a  rule,  the 
galvanic  current  is  most  effective  for  pain,  and  the  faradic  current 
best  adapted  to  defective  pI:^i^lal^i.'i. 

Combination  Treatment ;  Apparatus  Combining  Massage 
and  Electricity  or  Mydriatic  Treatment  and  Electricity. — A 
number  of  instniments  have  been  invented  which,  while  ihcy  are 
me;i[)s  of  apjilying  ina».iagc,  arc  moved  by  an  electric  motor  (\>ibra- 
tion  massage)  {'■  Zeitschr.  1'.  diat.  u.  physikal.  Thcraiiie."  Bd.  iv,  Sl 
402).  The  edect  of  thi-s  instrument,  when  it  combines  phy±tical 
vibration  with  rapid  electric  stimulation,  must  naturally  surpass  that 
of  cither  massage  or  electricity  used  singly.  In  the  siune  wjiy  a 
Scottish  douclic  will  act  more  powerfully  when  its  current  is 
directed  against  the  abdomen,  charged  with  electricity.  Dr.  Augu-si 
liqueur  has  described  an  clectrothcrraic  compress  ("  Zeitschr.  f. 
diat.  u.  physikal.  Tlierapie."  Bd.  iv,  S.  570).  Tlie  comi>ie».-t  con- 
sists of  flat,  clastic,  and  flexible  pillows  and  of  thin  wires  isolated  by 
asbestos  and  covered  with  canvas.  Thej-  arc  connected  with  the 
strong  electric  current  coming  from  an  ordinary  Edison  lamp  for 
house  illumination.  A  rheostat,  consisting  of  sc\-cnil  fktison  lamps, 
is  inserted,  and  the  amount  of  current  controlled  by  the  number 
of  lamps  enterinjj  between  the  source  of  the  current  and  the  com- 
press. This  apparatus  serves  to  supply  a  modified  form  of  dry 
heat,  and  can  be  applied  to  the  epigastrium  or  entire  abdomen  for 
the  relief  of  |>ain. 

Persistent  and  intense  cntcralgias  have,  in  my  experience,  yielded 
promptly  to  the  combined  application  of  external  heat  and  a  strong 
galvanic  current.  A  current  of  from  twcnt>*-fivc  to  thirty  milliam- 
pcres  is  sent  through  a  plalc  electrode  covered  with  spongiojHlin  and 
dipped  in  water  as  hot  as  can  be  borne.  T)ie  rest  of  the  aixloincn 
not  covered  by  the  electrode  is  covered  by  hot  towels  or  hot-water 
b^s  during  the  treatment. 


PART    THIRD. 

INTESTINAL  CLINIC 


CHAPTER   XIV. 

DIARRHEA. 

An  abnormal  frequency  of  Uie  evacuation  of  feces,  thin  in  con- 
sistence. 

Nature  and  Concept. 

Tin:  nfitiirc  and  concept  of  diarrhea  is  so  intimately  associated 
with  that  of  obstipation  that  it  was  considered  practical  to  j^vc 
tlie  details  of  this  subject  under  tlie  heading  of  Obstipation,  to 
which  tlie  reader  is  referred  for  particulars. 

Etiology. 

It  is  due  mainly  to  two  morbid  factors :  (i)  Increased  amount  of 
n'atcr  in  ti)c  feces,  on  account  of  the  rapid  passage  through  the 
jejunum  and  ileum  not  permitting  of  absorption,  and  on  account  of 
abundant  secretion  .and  transudation  from  the  vessels  and  glands  ; 
(2)  an  increase  in  the  rate  of  peristalsis  in  the  small  or  large  intes- 
tine. When  bile  pigment  can  be  detected  in  the  feces,  it  is  sugges- 
tive of  diarrhea  originating  ill  the  small  intestine.  When  Ihe  diarrhea 
is  due  exclusively  to  disturbances  in  the  colon,  bile  pigment  is,  as  a 
rule,  absent  from  the  evacuations. 

It  has  been  suggested  to  drop  entirely  the  clinical  conception  of 
diarrhea  and  to  class  all  such  sym|)toms  with  enteritis  and  other 
anatomical  alterations  of  the  intestines.  This  would  be  incorrect, 
for  there  arc  diarrheas  that  run  their  course  without  any  anatomical 
lesions  whatever.  Increased  peristalsis  of  the  small  intestine  need 
not  cause  diarrhea  if  the  large  intestine  is  not  involved ;  but 
increased    peristalsis   of  the    colon   alone   causes   severe  diarrhea 
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when  thf  Hiiiall  intcsliiK-  is  quiescent.  If  both  small  and  lai^c 
intcstincH  are  alTectcd,  tlie  stooU  wil!  contain  more  and  more  of 
undigested  food  the  further  up  the  small  intestine  Is  involved. 
Etiological ly,  diarrheas  may  be  considered  under  llirec  headings — 
vit,  (i)  those  in  which  the  irritations  arise  from  the  intestinal  con- 
lolls  ;  (j)  from  the  nervous  system  ;  and  (3)  from  the  bloocL 

Under  the  fir&t  group  the  following  types  may  be  conveniently 
considered :  (<?)  Dyspeptic ;  (^)  catJiartic ;  (r)  stercoral ;  (1^)  eiitozuic 
diarrhea. 

Dyspeptic  and  Dystrypttc  Diarrhea. 

Caused  by  certain  articles  of  food,  $iich  as  fruits,  cucumbers,  turnips, 
and  sour  milJc.  Sometimes  the  diarrhea  depends  upon  the  com- 
bination of  certain  foods — for  instance,  fruit  and  l>eer  or  sour  milk 
and  cucumbers.  Spoiled  articles,  such  as  cider  and  sour  beer,  and 
unripe  fruit  are  more  detrimental.  In  some  pcntons  milk  cau-ses 
diarrhea,  and  in  others  constipation.  The  gases  formed  in  ferment- 
ing food — COj,  H^.  CH, — increase  pcrisulsts.  Catarrhal  changes 
of  the  intestines  do  not  occur  in  the  beginning,  but  may  develop 
later  on.  Tlie  diarrhea  in  this  case  is  a  curative  cflbrt,  and  should 
not  be  checked  by  constipating  medicines.  .'Xn  interesting  form  of 
diarrhea  is  that  due  to  absence  of  hydrochloric  acid  in  the  gastric 
secretion  (achylia  gastrica),  which  Js  amenable  to  treatment  with  di- 
lute HCI  internally  (sec  also  Chap,  xviii  on  Intestinal  Oystiy}>sia). 

Cathartic  Diarrhea. 

This  type  is  due  to  the  Ingestion  of  ijurgative  medicines  that  act 
chiefly  by  increasing  the  peristalsis.  Alkaline  salts  act  by  causing 
an  cndosmosjs  from  the  blood-wssels  into  the  intestine,  and  also  by 
incrca.se  of  |)erislalsi.s.  The  stools  produced  by  ]>urgatives  difler 
from  normal  stools  mainly  in  their  greater  perecnt^e  of  water — the 
rapid  peristilsis  inhibiting  absorption  (see  Chap,  xin  on  Purgatives 
and  Laxatives). 

Stercoral  Diarrhea. 

nus  form  cxisu*  when  alternating  diarrhea  and  constipation  con- 
stitute the  main  sj-mptoms ;  it  may  even  exist  when  there  is  no 
history  of  constijiation,  hut  when  retention  of  fecal  matter  occurs 
that,  by  its  UTitating  effects  on  the  mucosa,  brings  about  diarrhea. 
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The  gases  CO,,  CH,.  H^.  when  produced  during  chronic  habitual 
con stipa lion,  may  bring  on  an  cxaj^i^erated  peristalsis.  In  the 
beginning  stercoral  diarrhea  is  not  associated  uHth  enteritis,  which, 
however,  -supervenes  when  diarrhea  is  not  treated  properly  or  when 
errors  of  diet  arc  continued. 


Ento2oic  Diarrhea. 

Il  is  very  probable  that  enlozoa,  certain  worms,  and  infusoria 
may  cause  diarrhea,  periiaps  by  mechanical  trntation,  or,  more 
likely,  through  cliemicul  toxins  that  they  produce.  The  relation 
of  ccitain  amcba;  and  ccrconionas  to  dysentery  is  considered  under 
chapter  xx.  It  is  not  definitely  known  whether  the  unicellular 
protozoa  cause  diarrhea,  but  the  tlircad-worm  oxyurLs  and  tricho- 
cephalus  may  occasion  this  symptom,  though  not  invariably  (sec 
Chap.  XXXIII  on  Intestinal  I'ai^tes). 

Nervous  Diarrhea. 

When  the  previously  mentioned  forms  can  be  excluded,  this 
type  of  diarrhea  may  be  suspected,  though  it  is  occasionally  difficult 
to  distinguish  from  the  stercoral  type.  Nervous  diarrhea  may  be 
caused  by  :  (l)  Increased  irritation  of  the  nerves  that  excite  peristal- 
sis; (2)  paralysis  of  the  nerves  that  inhibit  peri.sLilsis ;  (3)  incrca.<ied 
serous  (neurotic)  transudation ;  and  (4)  e.xcitation  of  the  peri- 
pheral nervous  apparatus  contained  in  tlie  walls  of  the  intestine. 
Diarrhciis  that  occur  after  intense  fright,  fear,  or  terror  belong 
to  the  fiist  and  second  types.  They  arc  generally  acute  attacks, 
but  nervous  diarrhea  may  also  con.slitutc  a  chronic  disease.  It 
is  usually  accompanied  by  other  nervous  phenomena,  such  as 
giddineiis,  vertigo,  cerebrjil  <>ppri;ssioi)  and  congcttions,  a  sensation 
of  alternating  heat  and  cold  in  various  parts  of  the  body,  a 
feeling  of  fear  and  oppre^ion  around  the  heart,  rapid  breath- 
ing, palpitation — all  of  which  symptoms  may  rapidly  disappear 
after  a  diarrheic  passage  ha-s  occurred.  The  number  of  passages 
may  vary  from  two  to  twenty  in  the  day.  consisting  of  liquid  intes- 
tinal contenls  with  very  liltle  mucus.  The  passages  are  often  pre- 
ceded by  active  peristaltic  unrest  and  accompanied  by  tenesmus  and 
borborj'gmus.  Hiarrhea  occurs  very  frequently,  complicated  with 
hysteria,  neurasthenia,  migraine,  and  diseases  of  tlie  genito-urinary 
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ap]Kinil»8.  The  diagnosis  is  bascil  upttn  exclusion  of  other  forms 
of  diarrhea  or  diseases  of  the  digestive  tract,  absence  of  abnormal 
constituents  in  the  stool,  and  presence  of  nervous  symptoms.  It 
may,  however,  occur  in  individuals  tliat  show  no  signs  of  nervous- 
ness or  iietirasthenia. 


Diarrhea  After  Taking  Cold. 

This  form  is  probably  brought  about  by  reflex  vascular  hyper- 
emia of  the  intestinal  iiiucoHii,  accompanied  by  increased  serous 
tiansudation  and  mucous  secretion.  This  reflex  is  intermediated 
tliroiigh  the  cutaneou-s  nerve*. 

Diarrhea  Caused  by  Irritants  Acting  from  the  Blood. 

Under  this  heading  may  be  classed  the  diarrhea  occurring  in 
uremia,  miliaria,  septicemia,  croupou-t  pneumonia,  erysii»cla»,  influ- 
enza, gout,  uric  acid  diathesis,  and  cholera.  It  is  supposed  that  the 
poison  formed  in  these  diseases  is  absorbed  into  the  blood-vessels, 
and  reaches  the  intestinal  glands  witli  the  blood,  causing  an  enor- 
mous incre;isc  of  secretion.  In  this  wr*y  diarrhea  may  occur  in 
t)-phoid  fever  long  before  enteritis  or  intestinal  ulcers  have  devel- 
oped. 

Treatment, 

The  treatment  of  diarrhea  might  be  briefly  summed  up  as  followrs : 
(l)  Rest)  (2)  diet ;  (3)  external  heat ;  [4) castor  nil  or  calomel  ;  and 
(■;)  opium.  If  the  disease  has  not  disappeared  under  the  systematic 
use  of  these  means,  it  is  certain  that  it  is  not  a  simple  diarrhea,  but 
one  of  the  fomis  of  enteritis  or  colitis  or  dysentery,  the  treatment  of 
which  is  considered  under  their  proper  headings.  The  tTeiitment  of 
the  dyspeptic  diarrhea  consisu  in  excluding  all  food  for  twenty-four 
hours,  and  giving  a  saline  purge,  such  as  a  tablespoonful  of  E|>som 
Kdls  or  half  an  ounce  of  castor  oil,  or  ^g  of  a  grain  of  calomel  every 
hour.  Kxternal  warm  applications  should  be  made  to  the  abdomen, 
and  the  patient  should  keep  very  quiet  The  cathartic  diarrhea 
produced  by  the  .abuse  of  purgative  medicines  should  not  be  treated 
at  all,  but  permitted  to  recover  spontaneously.  The  stercoral  diar- 
rliea  should  be  treated  like  the  d>'spcptic  form,  with  castor  oil  or 
calomel,  though  in  this  case  an  enema  with  one  quart  of  water  is 
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espedall/  beneficial.  The  entozoic  diarrhea  is  best  controlled  by 
diet,  rest,  warmt]),  and  colon  ciiemata  consisting  of  five  to  ten  grains 
of  iiitiate  of  silver  to  one  quart  of  water ;  one  to  two  drams  of  qui- 
nin  to  the  quart  of  water  is  an  cflcctivc  injection  in  tlLirrhca  due  to 
amcba:  (sck  Chap,  .xxxiii  on  Intestinal  Parasitc-s).  The  treatment 
of  nervous  diarrhea  must  be  to  remove  the  cause  of  the  fuMdam<:iita] 
neurasthenia.  Hydropathic  and  electric  maiiapcmcnt  may  be  fol- 
lowed by  inijirovcment.  Of  medicines,  the  bromld  of  strontium  in 
doses  of  fifteen  grains  four  times  a  day  and  Fowler's  solution  of 
potassium  arsenite  are  occasionally  of  value.  It  should  be  given  in 
doses  of  two  drops  four  times  a  day.  gradually  increased  to  twelve 
drops.  I'hc  patient  should  be  given  directions  to  endeavor  to  with- 
stand the  desire  to  goto  stool  after  the  first  passage  in  the  day.  By 
so  doing  lie  readily  learn-t  to  control  the  number  of  daily  e vacua tion.%. 

In  diarrhea  caused  by  irritants  acting  from  the  blood,  the  under- 
lying causative  condition  will  require  careful  investigation,  and  the 
means  of  treatment  will  necessarily  vary  according  to  the  etiology. 

The  diarrhea  due  to  absence  of  HCl  from  the  gastric  secretion 
calls  for  lai^e  doses  of  this  acid  (thirty  drops  before,  during,  and 
after  meals ;  ninety  drops  at  each  meal). 

The  Diet. 

The  best  diet  in  diarrhea  is  milk  ;  if  the  patient  is  weak,  milk  and 
whisky.  For  chronic  diarrhea  the  following  bill  of  fare  is  recont- 
mended : 

MoKHixa: 

8  ounccii  of  chocolate  biHled  in  milk. 

I  soft  Pjjg. 

t  piece  of  loait. 

FoRRKooN,  about  ti  a.m.  : 

8  ounces  of  a  dKoclion  of  whorlUbtrtf  f2>(  onnoM  dried  btrriei  snd  one  plot  of 

wMPt) ;  or — 
8  ouii(r>i  of  Miup  niailr  uf  loMlcd  Hour  and  bouillon  witb  one  cg|{  addeil. 
■  JO  KTuini  of  icnpcd  Icao  nieal. 
1  •lUHCc-i  til  wrll-li»ilcd  rioe^ 

AfTEKSOOK.  3  P.M.: 

i  ounces  uf  wlionlcbeiry  decoclioa. 
EvEni.SG ; 

S  nuncei  of  maltoleguminoMr  soup  with  onr  e^. 

5  ouncn  uf  finely  miucvd  Iireaiti-tneat  of  bailed  chicken. 
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During  the  entire  day  2%  ounces  of  toast  and  eight  ounces  <£ 
Burgundy  or  whortleberry  wine  may  be  added. 

It  is  useless  to  consider  the  endless  number  of  drugs  recom- 
mended for  diarrhea,  but  discussion  may  be  limited  to  the  use  of 
the  cardinal  remedy^-opium.  There  is  no  remedy  that  checks 
peristalsis,  inhibits  excessive  secretion,  and  reduces  intestinal  pain 
so  well  as  opium.  The  denarcotized  extract  of  opium,  in  doses  of 
^  of  a  grain  combined  with  five  grains  of  tannigen,  three  or  four 
times  daily,  will  rarely  disappoint  even  in  severe  cases  if  used  in 
connection  with  diet  and  a  preceding  dose  of  castor  oil.  The  dis- 
cussion of  the  use  of  intestinal  disinfectants  and  astringents  will  be 
found  in  the  chapters  on  Autointoxication ;  Important  Medicinal 
Agents ;  Intestinal  Dystrypsia ;  and  in  various  chapters  on  other 
diseases  affecting  the  intestines. 


CHAPTER  XV. 
OBSTlPATrON  OR  CONSTIPATION— COPROSTASIS. 

Concept  and  Nature  of  Constipation. 

The  concept  and  the  nature  of  constipation  arc  variable.  In  a 
perfectly  normal  condition  tlic  liuman  being  lias  one  evacuation  in 
twenty-four  hours.  Two  or  three  evacuations  in  twenty-four  hours 
do  not  neces.'^iarily  constitute  diarrhea,  nor  does  one  evacuation  in 
two  or  three  days  necessarily  constitute  coiistiiiation.  The  deciding 
factor  is  not  so  much  the  time  intervening  between  the  period  of  the 
evacuations,  as  the  quantity  that  is  expelled  at  these  periods.  Con- 
stipation is  characterized  either  by  abnormally  rare  evacuation  or, 
if  they  occur  daily,  by  the  fact  that  the  quantity  evacuated  is  out  of 
proportion  to  the  amount  of  food  ingested,  a  portion  of  the  intes- 
tinal contents  remaining  behind.  The  accumulation  of  the  retained 
feces  in  the  lower  portion  of  the  large  intestine  causes  intestinal  dis- 
tress an<l  con.ttitutional  disturbances.  The  main  reservoir  for  the 
fecal  matter  is  the  sigmoid  colon  and  the  upper  part  of  the  rectum. 
Tile  causes  of  the  remarkable  periodicity  with  which  the  contents 
of  this  part  of  the  small  intestine  are  expelled  arc  as  yet  unknown, 
but  they  have  been  a.scribed  to  the  education  and  habituation  to 
which  most  healthy  human  beings  subject  their  bowels,  so  that  by  a 
process  of  a<laptation  the  .sigmoid  flexure  and  upper  rectum  pro|jcl 
their  contents  into  the  ampulla  of  the  rectum  once  in  twenty -four 
hours.  There  is  a  form  of  constijiation  in  which  the  defecation 
occurs  daily,  but  the  evacuations  are  very  firm  and  insufficient  in 
quantity.  In  these  cases  the  evacuation  ct>n.sists  not  of  the  ingesta 
of  the  last  twenty-four  hours,  but  of  the  ingcsla  of  the  day  previous 
to  the  last  twenty-four  hours.  The  stool  is  regular,  but  very  much 
delayed.  There  may  even  be  constipation  when  the  stool  consists 
of  a  daily  thin  passage  but  of  an  insufficient  amount  of  fecal  matter. 
If  the  dejections  occur  less  frequently  than  once  in  three  da>'s.  or 
more  frequently  than  twHce  or  thrice  in  twenty-four  hours,  the  devia- 

1)3  mu.st  be  considered  as  pathological.     Such  persons  generally 
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exhibit  abnormal  sensations  and  phenomena.  Retardation  in  the 
evacuations,  occurrin);  at  rarvr  iiiiervaU  than  those  stated,  inevitaHy 
brings  on  a  state  where  a  physiological  evacuation  is  the  exception. 
The  constipation  heru  is  generally  the  result  of  some  anatomical  or 
runctional  abnormalit}'.  The  amount  of  the  daily  dejections  is  a 
variable  one,  and  is  dqiciidcnt  u])on  two  factor;«  ■  (')  ^^^  amount 
of  tlie  ingesta  and  (s)  the  intensity  of  bacterial  vegetation  of  the  in- 
testine NothnaK<rl  and  Woodward  are  of  the  ojiinion  that  a  large 
portion  of  the  dejecta  consists  not  of  remnants  of  ingcsta.  but  of 
countless  numbers  of  microK>rgaiii5ni5.  Voigt  and  others  have 
shown  that  fecal  matter  is  formed  in  the  intestine  while  the  indi- 
vidual is  undergoing;  star\-ation.  This  .to-called  stir\'ation  excre- 
ment is  con.siderahle  in  quantity.  L.  Hermann  has  olMerved  that  an 
intestinal  loop  which  is  doubly  ligatcd  in  the  dog,  and  from  wtuch, 
therefore,  nothing  can  pass  out  and  into  which  nothing  cm  enter, 
nevertheless  will  form  cxcrcnicntal  matter  consisting  of  the  products 
of  the  intestinal  mucosa,  mucous  cpithclia,  and  micro-organisms. 
The  early  recognition  of  constipation  is,  therefore,  not  possible  by 
comparing  the  daily  quantity  of  the  ingcsta  with  the  daily  quantity 
of  the  dejections.  The  facts  above  stated  serve  to  explain  the 
comparatively  large  evacuation  which  may  occur  in  patients  who 
consume  ver)'  little  food.  Tlic  irritability  of  the  neuromuscular 
ap[>aratu.t  of  the  intestine  \'arics  not  only  in  different  persons,  but 
also  in  the  same  individual  at  diflerent  times.  The  observation  has 
been  made  upon  soldiers  that  were  kept  on  the  same  diet,  and  were 
approximately  of  the  same  age.  thiit  some  of  them  had  one  c\'acua- 
tion  daily,  others  twice  daily,  and  still  others  one  evacuation  in 
forty-eight  hours,  and  not  in  one  case  were  there  any  evidences  of 
constipation.  Hippocrates  states  that  his  contemporaries  generally 
had  two  passages  during  the  day  and  one  during  the  night  This 
is  very  probably  attributable  to  the  diet  upon  which  the  andent 
Greeks  subsisted,  for  the  nature  and  the  composition,  and  even 
preparation  of  the  food,  are  important  factors  influencing  the  forma- 
tion of  the  evacuations. 


Etiology. 

C'onsti|Kition  maybe  caused  hy  abnormal  changes  in  other  organ.t, 
abnormalities  in  the  function  of  the  intestine,  and  abnormalities  in 
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the  intestinal  contents.     XoChfugd  separates  the  various  forms  into 
tlifce  etiologically  iliiferent  groups: 
m      /vtl  Group. — Here  the  constipation  is  dependent  upon  certain 
lactors  whicli  may  still  be  considered  physiologicaL     By  changing 
these  iactors  the  constipation  may  be  influenced. 

Sifoitd  CrvKf. — In  which  the  constipation  is  a  sequence  of  deii- 
tltte  patlialogicat  conditions  and  coordinated  witli  other  symptoms 

a  more  or  less  important  phenomenon. 

Third  Group. — Here  the  constipation  is  the  essential  feature  in 
the  clinical  picture,  eitlier  representing  a  teal  or  only  apparent  inde- 
jiendent  disease — habitual  constipation. 

Fleischer  (/.  c,  p.  ii/g)  distit^ishcs  four  groups  or  forms  of 
f^nstipation : 

First  Group. — That  in  which  the  constipation  is  the  result  of 
i&u]t>'  nutrition  and  mode  of  life — this  seems  to  correspond  to 
Nothnagel's  first  group. 
■  Second  Group. — This  embraces  such  cases  in  which  the  constipa- 
tion coexists  with  otlicr  morbid  symptoms  as  a  partial  or  resulting 
phenomenon  in  numerous  and  manifold  pathological  conditions — 
Ithis  seems  to  cover  Nothnagel's  second  group. 

Third  Group. — In  this  form  the  constipation  represents  an  inde- 
pendent disea-se.  tlie  priman.'  coprostasis  depending  more  or  less 
upon  a  diminished  irritability  of  the  nerves  or  upon  a  defective  devel- 
opment of  the  musculature  of  the  intestine— this  seems  to  corre- 
spond to  Xotlinagcl's  third  group. 

Fourth  Group. —^Thc  fourth  group  of  l-'lcischer  is  defined  as  "the 
■  constipation  which  is  a  partial  or  resulting  phenomenon  of  other 
nervous  affections,  particularly  of  neurasthenia,  but  in  which  the 
symptoms  of  coii.stipation  are  so  prominent  as  to  control  the 
clinical  picture  completely  and  give  the  impression  of  an  independ- 
ent disease." 

In  the  author's  opinion,  thi.s  fourth  group  of  Fleischer's  is  not 
entitled  to  independent  recognition  :  it  is  simplv  a  subtype,  identical 
with  the  cases  classed  in  the  second  group.  Leaving  aside,  there- 
fore, Fleischer's  fourth  type  of  constipation,  we  find  that  the  types 
of  Nothnagel  and  Fleischer  are  identical. 

Following  the  classification  given,  we  will  cite  the  causes  of: 
(l)  The  constipation  due  to  certain  physiological  disturbances,  such 
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as  instifficictit  ingestion  of  liquids,  suppression  ofth?  nntural  desire 
for  stool,  too  much  indigestible  solid  footl,  or  even  loo  much  very 
easily  digestible  and  noiiirritating  food,  and  want  of  proper  physical 
exercise ;  (2)  here  we  will  dcscrilw  llic  causes  of  the  sccotttlary 
constipation,  the  many  organic  diseases  by  which  it  m:iy  be  pro- 
duce<l,  and  (3)  the  causes  of  constipation  as  an  independent  disease 
— the  so-called  habitual  constipation,  or  primary  copro»las)». 

1.  A  most  frequent  cause  of  constipation  found  amonj;  females  is 
due  to  the  voluntary  suppression  of  the  natural  incliiulion  logo  to 
stool.  Next  to  this,  the  matt  freqtient  cause  is  found  in  tiic  abuse  of 
purgatives,  which  generally  brings  about  an  exhaustion  of  ttie  intntti- 
nal  mu^<Clt)aturc.  In)laine<l  hemorrhoids,  rectal  ulcers,  anal  fis- 
sures, and  perineal  dermatitis  will  lead  patients  to  suppress  (lie 
natim)  desire  for  stool  in  order  to  »viiid  the  resulting  pain  ;  natur- 
ally, tile  retention  of  the  rectal  contents  will  make  them  more  con- 
centrated and  hard,  so  that  the  final  evacuation  will  cause  more 
pain  thaii  would  tiavc  resulted  if  these  sufferers  had  gone  to  stool 
at  the  proper  time. 

It  is  an  acknowledged  fact  that  persons  living  in  cities  do  not,  as 
a  ndc.  «lriitk  enough  water.  The  deficiency  in  liquiils  causes  a  con- 
centration of  the  chyme.  There  arc  not  a  few  cases  of  an  obstinate 
character  that  can  be  R^h'eved  by  the  proper  use  of  good  drinking- 
water.  The  co[istipation  which  follows  upon  profuse  diarrheas  is 
not  only  due  to  exliaustion  of  the  musculature,  but  to  impuverisli- 
mcnt  of  the  blood  through  loss  of  water.  Most  of  the  water  which 
is  ingested  in  such  cases  is  generally  absorbed  quicker  and  more 
completely  in  order  to  replace  the  water  deiicit.  Increased  excre- 
tion of  water  through  the  kidnej'S,  skin,  or  lungs,  as  well  as  profuse 
sweat  after  pneumonia,  has  been  known  to  cause  constipation  by 
abstraction  "f  ilie  water  from  the  intestinal  canal.  Improper  dress- 
ing and  tight  lacing  arc  responsible  for  much  of  this  disorder  among 
women. 

Improper  Food. — Whenever  the  food  is  indigestible  and  large 
masses  of  indigestible  ntalcrial  remain  in  the  intestinal  canal,  exhaus- 
tion of  the  musculature  may  result.  The  chyme  or  fecal  matter 
remain-t  too  long  in  one  and  the  same  place,  or  it  may  even  entirely 
obstruct  the  canal.  The  succeeding  masses  of  ingesta  accumulate 
in  front  of  the  obstmcbon,  and  the  intestinal  walls  are  distended  by 
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gaseous  fermentation.  This  process  may  lead  to  a  putrefactive  diir- 
rhes,  but  absolute  suppression  of  these  evacuations  may  result  in  a 
similar  manner  from  paralytic  ovcrdistcntion  of  tlic  bowcL  A  diet 
rich  in  vegtUibles  in  the  beginning  favors  frequent  evaciialions.  which 
arc,  as  a  rule,  very  voluminous  and  of  soft  consistence.  These  fre- 
quent evacuations  are  caused  by  the  large  indigestible  residue  left 
after  the  digestion  of  vegetables,  and  the  organic  acids  which  result 
from  carbohydrate  fermentation.  If  this  unsuitable  food  Is  pcisistcd 
in.  constipation  results  from  exhaustion  of  the  musculature.  Trou.t> 
Ncau  has  asserted  that  an  exclusive  mcnt  diet  is  constantly  follou-cd 
by  constipation ;  Uiis  is  quite  plau.sible,  bccau.se  such  a  diet  gives 
rise  to  no  gaseous  formation  nor  to  organic  acids  which  could  excite 
the  peristalsis.  Fleischer  claims  to  have  observed  constipation  uhcn 
the  diet  was  veiy  digestible  and  nonirritating.  This  is,  in  the  author's 
experience,  an  exc<.-ptional  occurrence.  IndKidual  reactions  to  par- 
ticular foods  and  personal  idiosjucrasics  aic  doubtless  important 
factors  in  the  causation.  The  same  kind  of  foods  ma)'  have  different 
effects  on  the  intestine  of  different  people — for  in.stance,  an  exclu.sivc 
milk  diet  generally  causes  const ipiition,  but  there  are  cases  in  which 
it  may  cause  diariliea.  Cocoa,  chocolate,  strong  tea,  all  clarets,  and 
soups  and  dishes  containing  very  large  amounts  of  flour  impede  the 
intt'siinal  pcri^iLilsi.-i. 

Bodily  Inactivity. — Proper  physical  excrdse  very  much  assists 
in  regulating  the  intestinal  evacuation.  This  is  due  to  a  combin.ttion 
of  cfiects  brought  about  by  exercise.  In  the  first  i>lacc,  the  respira- 
tions are  deeper  and  fuller,  and  thereby  the  excursions  of  the  dia- 
phragm are  greater,  Kiviiig  *  more  effective  impulse  to  the  intes- 
tines by  its  movements.  There  i.s  a  more  energetic  gaseous  metab- 
olism, and  the  circulation  o(  the  intestine  is  more  actively  carried  on. 
We  have  seen,  from  the  experiments  quoted,  tliat  the  proper  intes- 
tinal circulation  is  one  of  tlie  most  important  conditions  to  Insure 
healthy  ]>cristalsjs.  This  is  al.M)  ver>*  much  favored  by  tlie  regular 
compression  of  the  abdominal  contents,  caused  by  the  contiBction 
of  the  abdominal  muscles  during  exerdse.  Notlinagcl  is  inclined  to 
the  belief  that  the  constip.ition  occurrintj  in  adipose  subjects  is  to  be 
attributed  to  insufficient  Ixidily  exercise.  Hxce>stve  inge.'*tion  of 
food  and  bodily  inactivity  are  frequent  causes  of  obesity.  Constipa- 
tion is  not  a  necessary  accompaniment  of  obcsit)'.     A  rations]  mode 
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of  life  and  proper  physical  exercise  may  insure  regular  evacuations 
even  tliougl)  tlic  piUicnt  be  adipusc. 

2.  It  wiil  be  impossible  to  state  in  this  chapter  all  the  pathological 
conditions  in  which  constipation  may  occur  as  a  cuncomiunt  symp- 
tom. Anioitg  the  diseases  which  arc  accompanied  by  constipation 
which  interest  us  most  are  the  afTcctioiis  of  the  alimentary  tract  itself. 
It  is  natural  tJiat  stenosis  of  the  gastro-intcstinat  canal  should  cause 
a  form  of  suppression  of  tlic  evacuations  by  preventing  the  passage 
of  the  contents.  Constip.ition  will  therefore  be  observ'cd  whenever 
an  obstruction  impedes  the  progress  of  the  chyme;  among  the 
causes  of  this  obstruction  the  author  has  observed  floating  kidney 
and  coloptosis.  Careful  physical  examination  of  female  patients 
suflering  With  eonsti)>ation  will  reveal  tliis  cause  more  frequently 
than  has  hitherto  been  supposed.  Among  the  gastric  diseases 
which  are  accompanied  by  constipation  are  hyperacidity,  aniiddity. 
supersecrction,  ulcer  of  the  stomach,  dilation,  and  acute  and  chronic 
gastritis.  Chronic  gastriti.'*,  however,  is,  as  a  rule,  not  accompanied 
by  constipation.  The  condition  of  the  exacuation  in  chronic  enter- 
itis u-ill  be  thoroughly  discussed  in  the  chapter  devoted  to  Enteritis. 
In  Nothnagel's  opinion,  chronic  intestinal  catarrh  is  by  no  means 
necessarily  followed  by  a  stow  peristalsis.  A  careful  diflerentia- 
don  of  chronic  enteritis  from  venous  hyperemia  should  be  made 
in  these  cases.  Passive  hyperemia  may,  of  course,  bring  about 
constipation,  though  even  this  does  not  occtir  regularly;  at  the 
same  time,  this  passive  congestion  may  predispose  to  the  develop- 
ment of  intestinal  catarrh  or  enteritis,  but  in  ittelf  it  does  not 
rq>resent  tlie  histological  and  functional  changes  of  chronic  inflam- 
mation. Obstruction  to  the  oulfTo^v  of  the  bile,  extension  of  intes- 
tinal inflammation  to  the  muscular  layer  following  inflammations  of 
the  mucosa  or  serosa,  and  fatty  degenerations  of  the  muscular  layer, 
claimed  to  occur  in  tuberculosis  and  alcoholism,  must  inevitably 
interfere  with  normal  i^ristalsis.  Local  pcritonitic  adhc-sion.-(  and 
al)  the  abnormal  conditions  of  the  lungs,  heart,  kidneys,  and  liver 
which  effect  passive  congestion  in  the  inferior  vena  cava  and  in  the 
portal  circulation,  thus  rendering  the  outflow  of  the  blood  from  tlic 
intestine  difflcult.  in  the  majority  of  cases  lead  to  constipation. 

Marked  interference  with  the  intestinal  peristalsis  has  been  ob- 
served in  certain  acute  infectious  diseases.     This  is  undoubtedly 
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brought  about  by  a  variety  of  causes,  among  which  may  be  mcn- 
liontd  tiii;  abnormal  composition  of  the  blooil,  wliich  is  defective  in 
oxygen  and  rich  in  CO,;  circulatory  disturbances  in  Uic  intestinal 
walls;  intense  irritation  of  the  iiiliiliitory  nerves,  due  to  the  great 
lack  of  blood  or  to  pioducts  of  metabolism ;  to  toxins  or  to  the 
specific  bacteria  causing  the  infection.  It  is  iiatunil  to  suppose  that 
rest  in  bed  and  the  altered  diet,  witli  the  increased  excretion  of  water 
through  the  lungs  and  skin,  also  aid  in  the  interference  with  noniial 
peristalsis.  Constipation  accompanies  certiiin  diseases  of  the  neiTous 
system,  such  as  cerebral  and  spinal  meningitis,  ajioplexy,  tumors, 
chronic  hydrocephalu.s.  certain  forms  of  myelitis,  and  the  neuroses, 
such  as  neurasthenia,  melancholia,  hysteria,  and  hypochondriasis. 
Alienists  attribute  much  importance  to  the  intestinal  torpor  accom* 
panying  depressing  psychoses,  and  it  was  formerly  believed  that 
melancholia  and  hypochondriasis  were  frequently  caused  by  constipa- 
tion. Nothnagei  and  Houvcrct,  however,  arc  of  the  opinion  that  con- 
sti|)ation  is  more  often  the  result  than  the  cause  of  hypochondriasis. 
Tlic  psychiatrist  thus  attributes  the  psychosis  to  the  obstipation ; 
the  gastro-enlerologist  attributes  tlie  obslipation  to  the  psychosis — 
each  in  turn  shifting  the  blame  to  tlie  domain  of  the  other.  In 
many  of  tliese  cases  there  is.  no  doubt,  a  "vicious  drcle,"  ihe 
melancholia  through  general  depression,  lack  of  exercise,  and  gen- 
eral atony  favoring  obslipation,  and  the  hitter  in  tuni  predisposing 
to  tlic  psychosis  by  abnormal  abdominal  circulation. 

3.  Referring  to  tlie  fourth  group  of  Fleischer's,  the  con.'<tipation 
which  is  p.irtial  or  a  resulting  phenomena  of  other  ner\'ous  affec- 
tions, particularly  of  neurnathenia,  but  in  which  the  .symptoms  of 
constipation  are  so  prominent  as  to  control  the  clinical  picture  com- 
pletely and  give  the  impression  of  a  j)rimar^'  causative  consti[>ation, 
while  it  is  really  only  a  result,  the  author  sees  no  need  of  estab- 
lishing a  separate  class  for  these  cases,  because  Nothnagei,  DunJn, 
and  liouverct  have  emphasised  that  habitual  coprostasis  is  a  frequent 
accompaniment  of  gcncr;d  neunisthenia.  and  that  it  is  a  result  and 
not  a  cause.  The  remaining  symptoms  of  the  neurasthenia  may  be 
so  slight  or  so  niaske<l  that  they  are  completely  submerged  under 
the  clinical  picture  of  constipation.  Improvement  or  cure  of  the 
neurasthenia  relieves  the  constijKttton  in  these  ciscs  without  special 
treatment  directed  to  tiie  latter  trouble.     Flcincr  lias  expressed  the 
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Opinion  that  constipation  accompanying  ncurasthonia  is  not  due  lo  ;tn 
atuiiic  depression  of  tlic  pcnst;ilsis,  but  nithvr  a  spastic  retardation 
by  which  tlic  contents  arc  held  back  through  tonic  contraction  of 
certain  portions  of  the  intestines,  If  this  conception  is  correct,  it 
would  be  logical  to  try  opium  fin>t  in  ccilain  spastic  constipiitioiis, 
and  not  resort  to  laxatives  until  this  (ails.  I  have  known  very 
many  cases  of  habitual  constipation  in  ]>ersonA  who  (^ave  not  the 
sli|;htest  evidence  of  neunisthenia.  and  in  whom  the  disease  could 
not  be  considei^cd  other  than  as  a  primar)'  con»li])ation. 

Etiologically.  primary  constijiation  as  an  independent  disease 
may  be  divided  into  two  classes:  (1)  Those  due  to  mechanical 
causes,  such  as  peritonitic  adhesions  of  the  intestines  obstructing 
rectal  valves  and  changes  in  location  (enteroptosis).  (3)  Those 
cases  which  are  due  to  some  disturbance  in  the  neuromuscular 
apfiaratus  of  the  bowel. 

Conccniing  the  first  of  these, — the  peritonitic  adhesions  of  the 
intcatines. — the  views  of  Virchow  have  been  quoted  in  the  author's 
work  on  "  Diseases  of  the  Stomach,"  pages  603  to  605, 

Virchow  empluLsixes  tlie  fact  tlial  the  comitipution  is  not  caused 
by  the  peritonitic  adhesions,  but  that  the  accumulation  of  fecal 
matter  may  give  n.-'C  to  the  tievclopment  of  partial  peritonitis  and 
subsequent  adhesions.  The  primary  condition  here  is  the  accumu- 
lation of  putrefj-ing  fecal  matter.  Kinking  of  the  bowel  by  |)eriton- 
itis  will  be  much  more  liable  to  cause  a  pronounced  stenosis  tlian 
constipatir>n. 

\'ottsch  and  Ixichtcnstcm  have  called  attention  to  the  causative 
relation  of  congenital  dislocations  of  the  intestine  and  abnormalities 
in  its  dimensions  to  habitual  constipation.  The  abnomul  descent 
of  the  viscera,  which  has  l>een  described  by  Glenard  under  the 
name  of  cnteroptosis,  is.  in  the  author's  opinion,  of  undoubted  sig- 
nificance in  this  connection.  Tlie  fundamental  principles  of  Gli- 
nard's  disease  have  been  given  in  the  volume  on  "  Diseases  of  the 
Stomach,"  pcige  615,  ami  in  chapter  xxx  of  tliis  work.  The 
theory  of  Glcnard  is  that  the  transverse  colon  is  attached  to  the 
pylonis  by  the  ]>y!orocholic  ligament.  Other  jxirts  of  (he  trans- 
verse colon  arc  movable.  This  ligamentous  attachment  is,  there- 
fore, liable  to  cause  a  kinking,  which  forms  an  ol)«tacle  to  tltc  ]>ro- 
gress  of  fecal  matter.     The  ascending  and  the  transverse  colon  up 
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to  Ihli  point  arc.  accortEng  to  his  view,  disposed  to  Ijeeome  ovcr- 
distcndcd  with  fecal  matter  in  consequence  of  ihe  kmldng,  while 
that  portion  of  the  tranavcrsc  colon  beyond  the  point  of  fixation 
contracts  to  a  liard,  rigid  cord  (co/v/c  coiique  Iransvtrsf).  The  criti- 
cisms of  ihc  theory  of  Cilcnard  by  Kwald  and  othera  have  already 
been  referred  to  in  the  chapter  quoted. 

Dunin  calls  attention  to  the  fact  that  a  careful  analysis  of  very 
large  clinical  material  and  also  a  corrcspondint-  number  of  anatom- 
ical investigations  are  nectiisary  to  provide  the  requisite  basis  to 
this  theory.  Without  committing  myself  entirely  to  tlic  views  of 
Glenard,  I  must  stale  tluit  constipation  whJcli  is  undoubtedly 
due  to  this  and  no  other  cause — viz.,  coloptosis — has  been  re- 
[watedly  observed  by  me ;  when,  however,  the  other  abdominal 
viscera  become  dislocated  also  In  the  course  of  these  abnormal 
changes,  so  that  evidences  of  nephroptosis,  gastroptosis,  etc..  are 
found.  1  believe  that  constipation  is  cau.scd  by  partial  stenosis  of 
the  intestine,  ellected  through  these  dislocated  oi^ans.  which  have 
become  superimposed  and  arc  compressing  certain  portions  of  the 
bowel.  The  right  orlicp;ilic  flcxureof  the  colon  becomes  dislocated 
more  easily  than  the  led  or  splenic  flexure,  because  the  splenocolic 
hgamcnt  limits  the  descent  of  the  k-ft  flexure.  The  most  frequent 
type  of  coloptosis  is  the  M-shaped  form.  The  etiological  factors 
in  the  production  of  coloptosis  arc,  according  to  lA-ichtcnstcrn,  the 
following:  (l)  Incomplete  deiicent  of  the  cecum;  (2)  defective 
development  of  the  muscular  ligaments  of  the  colon  ;  (3)  abnormal 
longitudinal  increase  of  growth  of  the  colon  in  comparison  to  the 
siic  of  the  abdominal  cavity ;  {4)  abnormal  length  of  the  mesenterj-. 
There  are  other  rare  abnormalities  in  which  the  transverse  colon 
seems  to  be  absent,  the  large  intestine  passing  immediately  from  the 
cecum  to  the  sigmoid  flexure,  or  it  may  descend  from  the  hepatic 
fle.Nurc  directly  down  into  the  sigmoid  flexure. 

Abnormal  innt-rr<atiim  of  the  large  intestine  is  now  almost  uni- 
versally accepted  as  a  cause  of  constipation.  'Hie  nature  of  this 
abnormal  tnnei-vation  is  not  understood — it  may  be  congenital 
or  acquired.  Tlicie  are  families  in  which  all  members  of  several 
generations  suffer  from  constipation.  In  case  the  nervous  infirmitj' 
is  congenital,  constipation  becomes  marked  in  the  first  j-eara  of  life  ; 
otherwise  it  does  not  make  itself  felt  until  adolescence.     In  tltis 
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latter  case  the  individuals  thus  aUcctcd  arc  generally  able  to  a-Hsign 
some  direct  active  catise  which  started  their  state  of  constipation. 
Nothnagel.  I'lcischcr,  and  Lcichtenstcm  state  that  a  sinj^le  inter- 
ruption of  the  regular  daily  evacuation,  caused  by  a  long  journey 
on  the  railroad,  has  given  the  incentive  to  a  persistent  sUitc  of  con- 
stipation ;  acute  diarrhea,  interruption  of  an  accustomed  physical 
exercise,  error  in  diet,  and  depressing  emotions  niny  <[o  the  same 
thing.  The  increased  perspiration,  due  to  long  pedestrian  tours, 
which  may  cause  a  condensation  of  the  intestinal  contents,  belongs 
to  the  exciting  causes.  Constipation  tn  females  has  been  attributed 
to  neglect  of  answering  a  natural  impulse  to  go  to  sloul  when  de- 
tailed in  society  or  during  hours  of  instruction.  Physical  exercise 
seems  to  have  no  influence  on  constipation  of  this  type,  some  indi- 
viduals having  been  known  to  take  extensive  regular  exercise  and 
nevenJicIess  suffer  from  tin's  affection. 

The  direct  results  of  copiostasis  arc  perceived  as  uncomfortable 
sensations  of  distention,  pressure,  and  fullness  in  the  abdomen,  wlikh 
coexist  with  rumbling  and  borbor>'gnu  in  the  intestine. 

Intestinal  colic  may  occur  and  be  very  intense.  It  is  probably 
caused  by  strong  tetanic  contractions  of  the  intestine  above  the  fecal 
stagnation,  perhaps  also  by  excessive  distention  of  the  intestinal 
walU  by  tlie  .*.tagnating  mass  and  the  ga-seous  formation.  The 
appetite  is  geiicrdliy  diminished,  and  may  be  absent  entirely  in  severe 
cases.  Very  frequently  one  uill  find  gastric  symptoms  present, 
such  as  nausea,  eructation,  pj-rosis,  and  pressure  after  eating.  As 
these  s)'mptoms  disap^Krar  entirely  when  there  has  been  a  satisfac- 
tory evacuation,  it  is  probable  that  they  arc  of  a  reflex  or  nervous 
character.  The  abdomen  i»  usually,  uniformly  di.ttended,  but  when 
there  is  a  partial  atony  of  the  intestine,  tlic  meteonsni  is  not  uniform. 
When  the  abdominal  walls  are  tliin,  inspection,  palpation,  and  per- 
cussion will  reveal  a  distention  of  limited  portions  of  the  intestine — 
most  frequently  of  the  colon. 

Kleiner  has  attempted  to  decide  the  etiological  nature  of  the 
constipation  from  the  shape  and  form  of  tlie  feces.  The  small 
round  and  globular  fecal  masses,  similar  to  the  excrement  of  tlie 
sheep  ("  Scltaf kotli "),  are  attributed  by  him  to  the  atonic  form, 
He  also  considers  that  fecal  disdiarges  of  very  small  caliber, 
u   thick   as   a  Icad-pertdl  or   the  little  finger,  are   clianicteristic 
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for  ihc  spastic  type ;  but  Notlinagel  asserts  tliat  this  form  of  passage 
may  occur  in  the  so-called  "slan'ation"'  or  "hunger  evacuation," 
which  is  found  in  states  of  inanition, — after  carcinomatous  cachexia, 
for  instance, — when  the  inicsline  bL-cumcs  \'ery  much  contracted. 
So  much  is  pLiin  ;  that  stools  of  a  lead-pencil  form  do  occur  inde- 
pendently of  any  general  nervousness  or  local  intestJnai  sjiasm. 
Neither  the  globular  "Schafkoth"  {sheep  excrement)  nor  the  lead- 
pencil  shaped  -stool  can  be  regarded  as  evidence  of  stricture  or 
stenosis  in  the  colon. 

There  may  be  coii.siiixilion,  although  daily  evacuations  occur;  in 

this  case  the  quantity  of  the  ejections  is  considerably  less  tlian  the 
amount  of  waste  food  should  be.  In  milder  cases  of  constipation 
the  patients  are  able  to  effect  a  movement  after  the  stool  has  been 
retarded  for  -several  days,  but  evacuation  comes  on  only  after  re- 
peated fruitless  endeavors  and  great  exertion  on  the  part  of  the 
patient.  In  severe  cases  artificial  means,  such  as  purgatives  and 
injections,  are  requisite ;  sometimes  these  even  prove  ineffective,  and 
in  extreme  cases  the  accumulated  and  thickened  fecal  matter  which 
distends  the  colon  must  be  removed  by  manual  interference,  for 
which  purpo.se  it  is  sometimes  necessary  to  place  the  patient  under 
anesthesia.  Cases  of  extreme  constipation  and  clinical  curiosities 
concerning  lliis  disease  can  be  found  in  the  article  by  Lcichtcnstcrn 
and  in  the  book  of  lUoway,  and  in  Gould  and  Pylc's  "  Anoma]ic<t 
and  Curiosities  of  Medicine."  Illoway  (/.  r..  p.  42)  reports  a  case 
of  a  woman  in  his  own  practice  who  had  but  one  c\'acuation  in 
a  month,— every  thirty  days  a  midwife  came  to  her  house  and 
scooped  out  tile  accumulated  and  hardened  fccal  masses  from  the 
rectum, — and  she  did  not  apparently  suffer  much  from  this  retention. 
The  condensed  hard  fecal  masses  and  abundant  formation  of 
ga-ses  irritate  the  intestinal  mucosa  mechanically  and  chemically; 
in  consequence  of  this  an  abundant  excretion  of  succus  cnlcricus 
ensuc-s,  and,  further  on,  serous  exudates,  which  liquefy  a  part  of  the 
condensed  feces,  and  diarrhea  l>ecomcs  a  prominent  complication. 
Under  these  circumstances  the  constipation  conbnucs  occasionally, 
even  after  repeated  and  abund-int  diarrhcie  cv,acuations;  thU  is 
caused  through  retention  of  a  large  fecal  impaction  through  the 
Enter  of  which  a  passage  has  been  left  open,  also  by  distention  of 
saccule  of  the  colon  with  fecal  nutter,  or,  finally,  by  the  forma- 
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tion  of  diverticula  of  the  colon  in  consequence  of  powerful  and  per- 
sistent expansion. 

The  longer  tlie  feces  arc  retained  in  the  intcstitic,  the  drier  they 
become — the  evacuations  are  hard,  and  sometimes  seem  a$  firm  a» 
slonc  ;  this  is  particularly  tlic  case  if  the  feces  have  accumulated 
in  the  rectum. 

It  frequently  occurs  that  the  hard  fecal  exacuations  are  covered 
by  a  thin  coating  of  mucus  ;  this  appearance  has,  no  doubt,  frc< 
quently  suggested  the  e.\i.'*tencc  of  a  chronic  intestinal  catarrh  with 
constipation,  implying  that  tlic  constipation  is  the  result  of  the  en- 
teritis ;  in  reality,  however,  the  strong  production  of  raucus  is  the 
product  of  the  fecal  stagnation,  which  irnLUes  the  mucosa.  Gaseous 
distention  which  extend.t  into  the  small  intestine  has  been  observed. 
/  The  diagnosis  of  the  cause  of  constipation  is  one  of  the  most 
difficult  ta.^ks  with  which  the  practitioner  is  confronted  ;  no  matter 
how  painstaking  and  laborious  the  analysis  of  the  symptoms  may 
be.  the  etiologj-  is  indispensable  to  a  correct  and  logical  treatment. 

H.  llloway.  in  an  exhaustive  work  on  "Constipation  in  Adults 
and  Children"  [New  York.  1897).  classifies  the  etiology  of  the 
various  types  of  chronic  constipation  under  the  following  scheme  : 

(A)  Chronic  connipaiion  produced  by  wcU-dHincd  morbid  processes. 

(B)  Chronic  constipation  by  obsiniction  from  foreign  bodies. 

(C)  Chronic  coiiMipali on  |iro<liu'ed  by  congenital  malfbnnation  of  a 
section  of  the  Urge  IkjwcI,  by  defective  development  of  the  intcsiinal 
tract,  or  by  dislocation  of  any  jjait  thereof. 

(D)  Chronic  c-onslipation  from  impaimient  of  physiological  function- 
ing alone. 

Chronic  Constipation  from  Disease. 

The  morbid  procesji«^  which  uium;  chronic  oonsiipation  do  so  in  vari- 
ous vnj-s : 

/.  By  ^strufling  Ike  lumen  gf  the  ttibe. 

Cicatricial  narrowing  of  any  portion  of  the  intestinal  tract,  as  the 
result  of  the  healing  of  an  ulcer  or  aRcr  dj-scntcry  (rare). 

Consiriciion  of  3  section  of  the  intestinal  tract  by  hands — after  peri- 
toneal inllammutioii. 

Constriction  of  the  cecum  and  of  the  jcjunum^-aftcr  appendicitis, 
typhlitb,  or  perit>'phlit)s. 

Cancerous  disease  of  the  large  Ixwcl  (ihc  rectum  is  the  part  most  fre- 
quently affected). 

Tumors  in  the  abdominal  cavity  pre»ing  ujwn  the  bowel  and  ocdud- 
ii^iL 
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Massive  exudations  of  blood  (hematocele)  or  of  scrum  into  the  ccUu- 
br  liisue  of  the  ])dvii. 

Ubstruclion  of  the  rectum  hy  a  retrovericd  uterus. 

l^unors  vriihin  the  rectum. 

Folds  of  mucous  Tnembiane. 

3.  By  impairment  of  Ihe  se<retions  fxiured  into  the  iatesfinft. 

In  chronic  diseases  of  the  liver,  when  the  secretion  of  the  bile  is  defi- 
cient, or  jierhap!!  altogether  ivuniing,  or  when  the  bile  .secreted  is  not  of 
nomuil  character. 

Id  diseases  of  the  pancreas.     Constipation  is  rather  fret^uent  in  dis- 
eain  of  thix  organ,  and  a>ldi  greatly  lo  the  severity  of  the  xulTering. 
J.  By  iihihitifH  of  perisiahii  tliroui^h  tbf  tten-t  (enters. 

In  chronic  di«=ties  of  the  binin. 

In  chronic  affections  of  the  spinal  cord  and  its  envelops,  and  in 
chronic  forms  of  insanity. 

In  saturnine  intoxicjition  (lead  |)aTalys:s  ;  saturnine  encephalopathy). 

In  the  paralysis  after  diphtheria. 

/.  By  chr^nti  venous  congestion  of  ihe  iHtestitiiil  drculatioH. 

In  organic  diseases  of  the  heart. 

In  some  chronic  pulmonary  affections,  as  asthma,  emphysema,  etc. 
J.  By  is>luntary  abslention  from  slttal  on  attount  o/  tite  fain  it  (au-ies  by 
reaion  of  a  diseased  eonJitioH  pf  the  reetum. 

In  hemorrhoids. 

In  ulcen  of  the  rectum. 

In  fissure  of  the  amis. 

In  chronic  inflammation  of  the  rectum  (chronic  proctitis). 

In  abnormal  irritability  of  the  rectum  (irriuible  rectum;  hysterical 
rci-nim). 

6.  By  (kanges  in  the  mueeus  membrane  whieh  impair  its  irritability, 
and,  if  they  invoke  a  more  or  lest  extensire  portion  of  it,  render  it  in- 
eapable  of  performing  its  physiologieal  funttt^n  in  tie  prgcttt  of  diges- 
tion. 

In  saturnine  intoxii-ation. 
In  chronic  catarrh  of  the  small  intestine. 
In  membranous  enteritis. 

In  atrophy  of  a  section  or  scctioiu  of  the  intestinal  mucous  ntembnuw 
— after  catarrhs. 

7.  By  atony  if  the  intestinal  mmcUt  produeed  by  morbid  eondttiwtt  «f 
the  stomach  or  of  the  btnvels. 

In  atony  of  the  stomach. 

In  dilation  of  the  xiomach. 

As  a  sequence  of  prolonged  catarrh  of  the  large  bowel. 

Chronic  constipation  from  foreign  bodies. 
I.   Intestinal  obstruction  by  a  mass  of  hair. 
*.  Voluminous  intestinal  <;oncretions. 


A  malformation  of  the  intestines. 
I.  .\bnonnally  <ievelo|»cd  colon. 


3.  Undue  leiijclh  or  iixc  of  sigmoid  dcxurc. 

3.  DivcilituU  of  the  large  bowel. 

4.  Dia|>hn|j^t  in  the  large  bowct. 
Knormotis  congenital  devcloi>iticni  of  the  colon. 
Essential  primaT)'  auophy  of  the  lai^e  bou-cl. 
Conj^cnital  arrest  of  de>  eloi>i»ent  of  (he  niiiM:uUr  ap[>3rstus  of  the 

bowel. 

Chronic  constipstion  from  impaired  physiological  function. 

I.   Pcivcncd  aciion. 

z.   linperlLt:!  ]ieTfonnan<;e  of  phiruological  function. 

]t  is  only  to  this  last  siitidivifion  of  constipation  that  (he  icnn  "  habit- 
ual <M)m(ipation  "  can  be  a|iplied. 

Rtsumi  of  Causes   Coming  to  the    Foreground  in   Modem 

Life. 

(1)  Habitual  neglect  to  att«id  to  the  calls  of  nature.  (2)  Use 
o(  food  leaving;  an  insufficient  residue,  the  peristalsis  of  the  intci>tine 
rcquinng  a  stimulus  of  ro-iJual  matter.  Modem  food  is  bccotnin); 
too  rich  in  nutritive  and  too  poor  in  residual  materia).  (This  subject 
will  be  considered  further  under  Uie  heading  of  Diet  for  Constipa- 
tion.) {3)  Hie  habit  of  reading  while  at  stool.  As  Illoway  says: 
"  Much  annoyance  and  useless  expenditure  for  treatment  is  caused 
by  persons  who  attempt  to  do  two  tilings  at  the  same  time — viz.,  to 
empty  their  bowels  and  to  fill  their  heads."  (4)  Abstention  from 
cold  water.  1'his  can  not  be  replaced  by  the  use  of  hot  drinks — 
tea.  coflcc.  soups,  etc..  or  by  hot  water.  Many  persons  suffering 
Trom  constipation  use  hot  water,  which,  in  the  author's  experi- 
ence, increases  the  already  existing  atony,  because  hot  water  es- 
tablishes a  contlition  of  local  intc-itinal  hyperemia  which  interferes 
with  peristalsis ;  besides,  hot  beverages  are  very  miKh  more  rapidly 
absorbed  tlwii  c<>!d  ones  ;  they,  therefore,  arc  ntorc  largely  secreted 
through  the  kidneys  and  do  iK>t  aid  in  diluting  the  intestinal  contents. 
Cold  water  has  a  stimulating  cfTect  upon  tlte  muscular  and  nervous 
elements  of  the  intestines,  and.  as  it  is  not  so  ra|)idly  absorbed,  it 
aids  in  the  dilution  of  the  intestinal  chyme.  (;)  Insufhcient  inges- 
tion of  lats  and  oils.  The  results  of  adipoI>*sis,  tlic  fatty  acids  and 
soaps  formed  in  the  intestine,  and  the  residue  of  unassimilnted  fat 
are  Important  exciter*  of  intestinal  pcrisialsi.s.  Fat  als<i  performs 
an  important  office  in  keeping  the  fecal  matter  soft  and  pliable. 
Many  city  residents  take  an  tnaufTicient  amount  of  fat  or  rwne  at  all 
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in  their  food ;  this  is  done  cither  from  an  insurmountable  distaste  for 
fat,  or  from  false  hygienic  considerations,  imagining,  jwrhaji-s,  that 
tlicy  can  not  digest  fat,  or  laboiing  under  the  delusion  that  it  will 
spoil  their  cumplcxion.  (6)  Insuffidcnt  muscular  exercise.  Physi- 
cal exercise  is  a  stimulant  to  metabohsm,  favors  the  elimination  of 
carbon  dioxid,  CO,,  and  the  absor^ition  of  oxygen  ;  it  is  an  inif>ort- 
ant  tonic  to  circulation  and  respiration.  Indolent  and  confining 
haljits  must,  therefore,  breed  torpidity  of  the  bowels.  (7)  Debility 
of  the  abdominal  muscles.  This,  in  ihc  severest  type,  is  known 
under  the  name  of  pendulous  belly,  or  "  Haiigel»uch."  (8)  Ex- 
cessive deposit  of  fat  in  the  abdominal  walls  and  around  the  intes- 
tine, (9)  Defective  teeth  or  ab.scncc  of  teeth,  (10)  Excessive 
mental  work,  worry,  prolonged  depressing  influences,  melancholia, 
etc.     (11)  Old  age.     (12)  The  abuse  of  medicines  and  injections. 

Symptomatology. 

We  will  consider  the  ^rmptoms  of  constipation  under  three 
headings : 

1.  Symptoms  that  arc  directly  dependent  upon  the  constipation. 

2.  Consequences  of  constipation. 

3.  Di-sturbances  of  the  nervous  system  and  systemic  tiis- 
turbanccs. 

I.  There  are  few  characteristic  symptoms  directly  dependent 
upon  the  state  of  constipation:  (a)  Retardation  beyond  the 
nonnal  period.  Personally,  I  consider  an  individual  con.tti|>ated 
whenever  there  is  no  full  evacuation  once  in  sixty  hours.  (H)  The 
excrement  is  of  an  abnormal  shape  and  deficient  in  water,  whicli 
causes  the  characteristic  hardness  and  dryness.  Patients,  as  a 
rule,  are  unable  to  have  a  free  evacuation  witliout  the  aid  of 
purgatives. 

The  laity,  as  well  as  many  physidan.s,  have  been  guilty  of  exag* 
gerating  the  gravity  of  constipation  and  attributing  many  complaints 
and  distiirKince.1  to  it  which  .itand  in  no  cau.sal  relation  with  the 
malady.  Very  frequently,  in  the  secondary  forms  of  constipation, 
the  symptoms  of  the  fundamental  dise.ise  arc  interpreted  as  conse- 
quences of  tile  coprostasis.  There  are  persons  who  have  only  one 
evacuation  in  from  three  to  five  days,  and  who  arc.  nevertheless,  in 
perfect  health. 
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In  the  great  majority  of  cases  constipiation  persists  for  a  long 
time,  and  inteslinal  iliaturbanccs,  as  well  as  tlio^e  of  n  .lyMvmic 
character,  may  be  absent  entirely.  The  author  has  had  numerous 
piitients  wiio  had  been  excited  to  anxiety  and  fear  from  hearing 
their  midady  exaggerated  by  laynivii  or  cwn  by  physicians.  It 
is  very  tsM-iitial  to  discover  the  consequences  which  arc  due  directly 
to  the  constipation  and  those  which  are  concomitant  symptoms  and 
licit  direct  consc<]u dices. 

In  very  rare  cajies  it  has  been  established  that  the  coprostosis 
may  have  grave  consequences  :  the  (Mrrstivtcnt  and  extreme  irritation 
of  the  intestinal  mucosa  by  hard  scybala,  tJic  production  of  putre- 
factive [■a.ies,  and  the  ovcrdistention  of  the  lumen  by  acciimiilated 
feces  and  ^ascs  may  cause  chronic  enteritis,  pcritonitic  inflamma- 
tion, and  even  perforation  peritonitis,  and  the  motor  insufficiency 
which  is  due  to  ovcrdistention  may  increase  to  a  paralytic  condition. 
KeJbreiices  have  already  been  made  to  the  interetiting  studies  of 
Virchow  (•' Virchow's  Archiv,"  vol.  v),  in  which  he  demonstrates 
the  posmbility  of  partial  peritonitis  resulting  from  accumulation  of 
feces. 

•All  these  serious  issues  arc,  fortunately,  very  rare.  In  tlic  great 
majority  of  instances  constipation  is  not  a  dangerous  disease. 

3.  Consequences  of  Constipation. — In  coprosta.sis  we  are  con- 
fronted with  the  results  of  arrest  of  {peristalsis,  distention  of  the 
intestine  with  residual  matter,  and  the  ncccss.iry  {>a.<isi\'e  h}-jieren)ia 
which  must  result  therefrom.  Among  the  consequences  of  this 
alteretl  drcuiation  the  following  conditions  may  be  brought  about : 
(i)  Hemorrhoids.  There  is  no  doubt  that  Iicmorrhoids  can  be 
brought  on  by  passive  stagnation  in  the  hemorrhoidal  vdns.  In 
Germany,  Nothnagel,  Fleischer,  lilwatd,  and  Boas  agree  upon  this 
point.  In  this  country  we  have  a  talented  array  of  rectal  specialists 
who  have  made  moist  valuable  contributions  to  this  subject — viz., 
Charles  B.  Kclscy.  "Surgery  of  the  Rectum  and  I'clvis";  WillLim 
Allingham  and  Herbert  AHingham,  "Diseases  of  the  Rectum"; 
Joseph  Matthew.s,  "Rectum,  Anus,  and  Sigmoid  Flexure";  and 
\'an  Burcn,  "  Lectures  on  Diseases  of  the  Rectum  " ;  the  various 
voIunK-s  of  Matthews'  "Quarterly  Journal  of  Rectal  and  Gastro- 
intestinal Diseases  "  may  be  referred  to  for  information  on  the  sub- 
ject of  hemorrhoids,  and  last,  but  not  least,  the  work  of  Thomas 
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Charles  Martin  (see  Chap,  xsxiv  on  Diseases  of  Kectum).  (2)  Anal 
fissure  and  erosions  of  the  anus.  (3)  Appendicitis.  In  152  ca.scs 
of  perforation  from  ajipeiidicitis,  FitE  found  fecal  masses  in  47  per 
cent.  ("Transactions  of  the  Association  of  American  Physicians," 
vol.  I.  1886),  Fenwick  ha-t  stated  that  out  of  forty-three  cases  of 
perforation  from  appendicitis  he  liad  found  that  only  in  three  cases 
there  exi.sted  a  definite  history  of  con.s.tipation.  The  author's  per- 
sonal experience  is  at  variance  witli  that  of  [■'cnwick.  In  filty-t»vo 
cases  of  appendicitis  complicated  by  perfomtimi  which  were  observed 
in  hospital  and  private  practice,  a  definite  liisiory  of  lon^-standing 
constipaliun  could  be  ascertained  in  thirty-seven  cases.  (4)  Mem- 
branous colitis  and  enteritis.  (5)  Typhlitis (stcrcoralis).  (6)  Proctitis, 
(7)  Coproliths,  enlerolilhs.  feoal  tumnrs,  and  concretions.  For  very 
interesting  clinical  cases  concerning  this  result  of  constipation  sec 
Illoway  (/.  c,  pp.  139-150),  fS)  Dilations  of  colon,  sigmoid,  and 
rectum,  which,  by  their  pressure  on  the  iliac  vdns,  may  cause  edema 
of  the  tinibsand  have  bct-n  known  to  produce  varicocele  ajid  ulcffm* 
tions  of  the  bowL-l.  (9)  Hernia.  (10)  Diverticula.  (11)  Diarrhea 
alternating  with  the  constipation,  (tz]  Icterus,  (tj)  Intestinal  ob- 
struction. ( I4)  .Autointoxication.  (15)  Various  functional  disturb- 
ances of  the  central  nervous  system.  (16)  Various  forms  of  neu- 
ralgia, such  as  lumbago,  sciatica,  o\-arialgia.  (17)  Diseases  of  the 
genital  organs  in  womeru     (18)  Chlorosis. 

A  number  of  these  consequences — for  instance,  hemorrhoids, 
autointoxication,  enteritis,  and  membranous  colitis,  etc — will  be 
treated  in  separate  cliaptcrs. 

Coprotuhs  {Fetal  Confn'lions). — These  excrement  tumors  are 
formed  mainly  at  the  flexures  of  the  colon,  in  the  cecum,  and  in  the 
rectum.  Sometimes  a  number  of  them  may  occur  in  the  same  in- 
dividual. So  long  as  they  have  not  acquired  a  vcr>-  large  siw 
and  have-  not  existed  for  a  long  time,  ihdr  recognition  is  not  diffi- 
cult :  they  can  be  compressed  with  the  fingers  and  altered  in  sha|>e ; 
a  gradual  downward  motion  can  be  made  out ;  but  frequently  they 
give  rise  to  very  annoying  diagnostic  difficulties ;  they  have  been 
mistaken  for  cardnomata  and  sarcomata  of  the  liver,  spleen,  stomach. 
kidneys,  ovaries,  uterus,  omentum,  mesenteric  and  retroperitoneal 
glands,  and  for  the  pelvic  bones. 

The  diagnosb  is  especially  difficult  when  tliey  have  attained  a 


lar^e  size  and  become  hard  as  stone,  show  no  motion  wliatcvcr,  and 
when  the  form  is  alternating.  When  they  have  caiLscd  an  acute 
enteritis  or  local  pemonitis,  they  become  ver>-  sensitive  to  pressufe 
and  have  been  confounded  with  pcritonitic  exudates.  The  diagnosis 
of  malignant  grouih  is  strengthened  b}'  the  emaciation  which  is 
caused  by  the  anorexia.  I'he  location,  mox'ability,  resistance,  sen- 
sitiveness, shape,  Uie  accompanying  general  symptoms  of  a  fecal 
tumor,  and  the  functional  disturbances  of  the  intestine  are  subject 
to  many  variations.  They  may  have  any  conceivable  shape.  Per- 
sonally, the  author  has  otuscrved  one  which  had  very  ncarl)-  the 
shape  of  a  parallelogram.  Tliey  ma)'  have  numerous  protuberances 
or  be  perfectly  smooth.  I'he  condition  of  the  evacuations  gives 
no  definite  indications,  as  fecal  tumors  have  been  known  to  exist 
although  daily  evacuations  occurred.  It  has  been  rcpcateilly  ob- 
served that  coproliths  which  were  situated  in  the  tran^\'cr$c  colon 
dragged  this  portion  down  to  the  symphysis,  where  a  local  pcii- 
tonjti«  ensued  which  held  the  transverse  colon  in  its  abnormal 
position  even  after  it  had  I>ccn  evacuated.  W'licn  fecal  concretions 
have  existed  in  the  colon  for  a  long  time,  they  may  cause  manjlblc) 
anatomical  changes,  such  as  colitis,  stercoral  ulcers,  peritonitis,  peri- 
t)-phlilts,  appendicitis,  gangrene,  and  pcrfoT<ition.  Coproliths  have 
al.so  been  known  to  cause  enteroptosis,  by  dragging  \'anous  jiortions 
of  the  bowel  from  their  normal  po.«iliofi.  Kinking  of  the  bowel, 
compression,  and  axial  twists  have  been  observed  in  consequence 
of  coproliths. 

Fecni  Colic. — AtUcks  of  fecal  colic  maj'  ensue,  accompanied 
by  severe  pain  and  abdominal  meteori.tni,  which  may  lead  to 
fainting.  This  complication  results  from  an  advanced  accumula- 
tion of  fecal  matter,  and  although  it  i»  somewhat  relieved  by  the 
passage  of  gas,  the  symptoms  do  not  cease  until  satisfactory 
evacuation  has  been  produced.  Unconsciotisness  wlten  in  com- 
bination with  intestinal  colic  and  metcorism  presents  difficulties  of 
diagnosis.  The  colicky  pains  are  caused  by  liie  energetic  ionic 
peristalsis  above  the  accumulation  of  excrement:  the  establishment 
of  the  long-standing  existence  of  constipation  and  the  demonstration 
by  palpation  of  the  presence  of  fecal  accumulations,  arc  deciding 
elements  in  the  diagnosis.  Fecal  colic  has,  iKiwever.  been  observed 
when  evacuations  of  the  bowels  have  been  regular. 
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Fecal  Colic  Resembling  EnteroUcnosis, — This  clinical  picture  may 
be  presented  after  obstinate  and  persistent  constipation,  when  purga- 
tives that  have  been  administered  were  insuffideiit  to  cuii.sc  complete 
evacuation  of  tiic  intestine,  but  produced  strong  contractions  witii 
severe  colicky  pains.  As  tiicse  symptoms  may  be  accompanied  by 
pronounced  collapse  and  vomiting,  they  may  simulate  an  attack  of 
inlestiniil  obstruction ;  tlicy  generally  disappear,  however,  as  soon  as 
the  colon  is  emptied  by  irrigation  or  the  rectum  emptied  mechanic- 
ally. Such  conditions  are  seen,  in  the  author's  experience,  only 
in  very  aged  and  weak  persons,  who  lead  a  sedentary  life,  and  in 
cases  where  there  is  an  enforced  retention  of  fecal  matter  caused 
by  fissure  of  the  anus  or  hemorrhoids;  it  has  also  been  observed 
among  the  in.4ane.  Actual  paralysis  of  the  colon  has  been  known 
to  occur,  accompanied  by  the  severe  symptoms  of  collapse  and 
vomiting  after  very  prolonged  coprostasjs ;  some  of  these  ciiscs  arc 
reported  to  have  resulted  fatally,  llloway  (/.  c,  p.  to6)  saw  such 
profound  stupor  in  a  case  of  prolonged  con.st ipation  thie  to  anal 
fissure  that  it  was  only  with  great  difficulty  that  the  patient  could 
be  arou.tcd  ;  the  stupor  had  la.sted  for  over  thiec  weeks. 

Coprostasic  Ftver  ["  Kotlifieber^'). — Perier  has  called  attention  to 
constipation  as  a  cause  of  fc^-cr  after  surgicil  operations  ;  the  fever 
is  regankd  a.-*  an  expres-tion  of  autointo-Micattun  from  the  intes- 
tine, because  it  subsided  after  the  administration  of  sim[>lc  purga- 
tives, Kiislner,  however,  has  expl.-uned  the  fever  which  occurs  in 
the  puerperal  state  and  after  operations  on  the  female  genital  organs 
as  due  to  the  rcsoriJtion  of  small  fod  of  pus  somewhere  in  the  i>clvis, 
the  absorption  being  favored  by  the  compression  of  the  accumulated 
fecal  masses.  It  is,  therefore,  ver^-  doubtful  whether  there  is  such 
a  thing  as  coprosta-vic  fever  in  the  real  sense  of  the  word.  In  this 
connection  it  may  be  asserted  that  consti[>ation  and  the  accumulation 
of  hard  feces  in  the  pelvic  intestinal  loops  are  undeniably  etiological 
factors  of  uterine  displaccmciiLs. 

3.  Systemic  Disturbances  and  Disturbances  of  the  Ner- 
vous System. — Chlorosis. — Sir  Andrew  Clark  wa«  di.'(po«ed  to  look 
upon  chlorosis  as  a  copreinia.  Obstinate  constipation  and  insuflidcnt 
oxygenation  are  the  constant  accompaniments  of  chlorosis.  A 
number  of  KngHsh  authors  have  attributed  the  cause  to  the  absorp- 
tion of  ptomains,  and  asserted  that  the  disease  could  be  cured  by 
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the  use  of  Uxiitives.  A  number  of  other  complex  organic  bodies 
formed  by  the  dccomposidon  of  albuniinou-t  sulKUncet  tinder  the 
influence  of  bacteria  have  been  su^jgcstcd  as  causes  of  chlorosis  and 
the  nervous  results  of  constipation  ;  ttiis  subject  shall  be  discussed 
in  Uie  cluipter  on  Autointoxication. 

AuloimoxieatiffH  in  Obsltpaiion. — Von  Ffungen  has  attempted  to 
dcm(>n.<trate  an  increase  of  protcid  putrefaction  in  simple  chronic 
constipation,  but  it  appears  that  his  investigations  were  made  upon 
patients  who  suffered  from  other  organic  diseases,  such  as  mychtis 
and  [)eritoniIi.■^  and  in  whom  tlie  processes  of  metabolism  must  have 
been  scriousl>'  disturbed.  It  is  hyiK>thctica]  whether  uncom])ltcated 
constiixiliim  wilh  an  otlicrwi.se  nnnna!  digestive  function  is  compli- 
cated by  any  marked  autointoxication.  The  author's  experience, 
gatlicrcd  from  many  hundreds  of  careful  quantitative  3nal>>scs  of  the 
urine  in  chronic  constipation,  convinces  him  tiiat  autointoxication  \% 
very  rare  in  these  ca.-<c«.  Houchartl  !tas  observed  that  the  develop- 
ment of  intestinal  toxins  and  ptomains  in  the  intestine  depends  upon 
the  retention  of  li(jui<l  feces.  Tlie  conctrntratiori  of  the  feces  in  the 
colon  reduces  putrcfactipn,  and  the  pressure  of  the  hardened  masses 
on  the  niucoux  membrane  counteracts  absorption.  Intense  copros- 
Usis  will  reduce  the  rate  of  advance  of  the  ch>'inc  in  the  small  in- 
testine, and  putrefaction  will  already  begin  in  the  ileum.  Now,  as 
the  chyme  is  liquid  in  the  small  intestine,  the  conditions  for  tlic  for- 
mation  of  intestinal  toxins  arc  very  &vorable.  It  tavst  not  be  over- 
looked tluit  c<vnsttpation  and  diarrhea  may  coexbt  withm  the  intcs- 
tine  without  vcrj'  striking  external  evidences.  This  is  particularly 
the  case  in  tlic  diarrhea  cau.scd  by  the  irritation  of  large  massas  of 
hardened  feces.  The  author  has  jilready  observed,  at  autopsies 
made  on  cases  of  chronic  dysentery,  that  large  masses  of  hardened 
feces  distended  the  cecum  and  transverse  colon  ;  in  one  case  a  small 
tortuous  canal  liad  been  washed  out  through  a  feca)  plug,  and  it 
was  through  this  canal  that  the  serous  dtarrlK-id  ilischai^es  occurred. 
C.  A.  Hcrtcr  and  K.  K.  Smith  ("  New  York  Medical  Journal,"  June 
33  and  29,  July  6,  13,  and  20,  1895)  give  a  number  of  cases  of  con- 
stipation, with  a  careful  quandtativc  determination  of  the  preformed 
and  combined  sulphates  and  their  rabo.  The  signiftcant  features 
of  their  analysirs  in  these  cases  arc  the  high  combined  sulptiatcs, 
the  excess  of  indican,  and  that  the  quantity  of  indican  was  certainly 
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greatest  at  dmcs  wlicn  the  patient  was  most  depressed  and  suflering 
most  from  constipation.  It  ts  conceivable  tliat  we  may  have  local 
intem;il  diarrheas  of  which  thcrt  is  no  external  manifestation  what- 
ever, and  th^t  thene  diarrheas  in  limited  portions  of  the  intestines 
are  the  causes  of  autointoxication.  In  a  further  research  llertcr 
has  cstablisheil  an  etiological  relation  between  certain  intestinal 
bacteria  and  autointoxication  (Ik-rter,  "Brit.  Med.  Jour,"  Decem- 
ber 25.  1S97,  "  Indicanuriii  and  Hi^jh  Kihercal  Sulphates  Caused 
by  Colon  Bacillus  and  Proteus  Vulnaris"). 

Partial  iHteslimil  Att'M}:- — This  conception  has  been  Jirst  promul- 
gated by  Fcdcrn,  who  defines  it  as  a  condition  in  which  a  portion 
of  the  large  intestine,  very  limited  in  extent,  i;^  not  capable  of 
cmptpng  itself  of  its  contents.  The  contents  adhere  firmly  to  the 
intestinal  wall,  and  perhaps  in  consequence  nf  this  the  bowel  eon- 
tracts  tightly  around  Ujc  mass  ;  it  is  claimed  by  him  that  in  this 
partial  intestinal  atony,  contraction  of  the  blood-veascU  is  reflexly 
brought  about  through  intermediation  of  the  splanchnic  ncrx'cs,  thus 
cfTccliny  rise  in  hlood  pressure.  When  the  localised  atony  is  trcitted 
with  the  faradic  current,  the  pressure,  it  is  claimed,  diminishes  and 
the  symptoms  improve.  Fcdcrn  claims  to  be  able  to  demon- 
sirate  this  condition  hy  methodical  jiercussion,  and  holds  that  a 
great  many  pathological  phenomena  are  dependent  upon  11 ;  among 
these  are  constipation,  dyspe|)tic  and  gastric  disturbances,  colicky 
pains,  neuralgia,  neurasthenia,  hysterical  conditions,  Basedow's  di»* 
ease,  cardiac  insufficiency,  and  asthmatic  conditions, 

Hypw:lwn(iriasis. — It  rctjuircs  a  neuropathic  predi.sposition  to 
develop  hypochondriasis.  Coiistijiation  per  se  can  not  cause  h>'po- 
chondriasis,  or,  as  Virchow  puts  it,  "  In  certain  states  of  exdia* 
bility  (Ic.-sscncd  power  of  resistance,  predisposition)  of  the  ner- 
vous system,  disturbances  may  develop  in  titc  abdoininal  Cleans 
which  bear  the  st;imp  of  exahatton  in  the  sensor)',  and  depression 
in  the  motor,  ncn'cs."  Since  Romberg's  time  a  great  nwny  talented 
clinicians  have  considered  this  subject  in  connection  witli  constipa- 
tion, particularly  Ounin,  Douchard,  Nothnagel,  and  Senator,  but 
Virchow's  view  gives  in  a  nutshell  the  most  plausible  modern 
conception. 

i^ervous  and  Ctrebral.  Phcttoinena  in  IndividHaU  net  Neurnpathic. 
—These  sensations  consist  of  a  feeling  of  pressure,  heavinest,  and 
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dullness  in  the  head,  sometimes  increasing  to  pain,  giddiness,  and 
vertigo,  and  occasionally  a  sensation  of  heat  in  the  head.  The 
dependence  of  these  cerebral  symptoms  upon  constipation  is  demon- 
strated by  the  fact  that  they  disappear  entirely  after  satisfactory 
evacuation,  and  recur  again  after  several  days  of  constipation. 
Hcrter  and  Smith  suggest  that  these  cerebral  -symptoms  are  due  to 
t!ie  absorption  of  the  aromatic  products  of  intestinal  putrefaction  ; 
Nothnagel  attributed  them  to  tiie  absorption  of  ptomains  ;  Senator 
suggested  the  possibility  of  resorption  of  hydrogen  suipliid,  and 
the  consequent  poisoning  of  the  system  by  this  gas.  The  asthmatic 
disturbances  and  cardiac  sj'mptoms  ha\'e  been  attributed  to  the 
upward  disi)laccmeiit  of  the  diaphragm  and  the  impediment  to  res- 
piration and  circulation  caused  thereby. 

bitcstiiinl  Vfrtit^iK — Leube  has  attributed  symptoms  similar  to 
those  mentioned  in  the  last  paragraph  to  vertigo  caused  by  pressure 
on  the  terminal  portions  of  tlie  intestine,  brought  about  by  masses 
of  gas  or  feces,  or  even  when  the  finger  was  inlrotluced  into  the 
rectimi  and  irntatetl  the  intestinal  wall.  This  condition,  which  he 
designates  ■■  Darmsclnvindel,"  he  believes  to  be  brought  about  by 
pressure  on  the  lieniorrlioidal  plexus  of  the  sympathetic  system. 

Diagnosis. 

The  siiii|>Ie  diagnosis  of  consti|)alinn  is,  as  a  rule,  an  easy  matter, 
but  in  those  cast's  in  which  thtru  aru  dailj-  appartiitly  sufficient 
e\acua  til  Ills,  but,  nL'\crtlitlLss.  a  gradual  acciinuilation  of  e.xcre- 
nieiual  matter  luiurs  in  tlie  intestine,  the  diagnosis  may  present 
sonic  tlitVicuhy,  As  has  Ijeeii  said,  a  jiatient  may  complain  of  diar- 
riica  and  ne\urthLless  lie  constipatLil.  In  these  cases  di.stention  of 
the  ci>lon  and  c.Lretul  pL'rciis-^i<'ti  and  ])al])atii>n  will  reveal  the 
presence  of  stagnating  masses  nf  ftCLS.  In  making  the  diagnosis 
it  is  well  ti>  bear  in  mind  all  the  causes  wliich  ha\  e  aheady  been 
gone  over.  This  uill  enable  us  to  make  the  uiiu  all-important  dis- 
tinctiiin  lietween  sei^ndary  Ci>nsti])atii)ii  liiie  to  one  of  the  causes 
alrcatiy  einnneraled  and  t>]>ical  iiabitiial  or  idiopathic  con.stijiation. 
lu]ually  important  is  it  to  distingviish  between  spastic  ami  atonic 
coniiiti<ins  of  the  bowel,  as  they  require  diagonally  opposite  treat- 
ments (see  11.  \Vest])hak-n,  ".Archiv  f.  Wrdammgs-Krankheitcn," 
Hd.  \\.  11,  2  ;  also  ibid.,  lUi.  VIJ,  11.  1.  S.  28),      It  is  no  easy  matter 
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to  determine  whether  the  constipation  is  due  to  u  reduced  irri- 
tability of  tlic  nerves  of  the  colon  and  rectum  or  to  a  defective 
development  (atrophy)  of  tlic  intestinal  musculature.  If  the  copros- 
lAsh  was  present  I'rom  Uie  earhcst  iicrjods  of  childhood  and  has 
existed  throuj;liout  li<e,  defective  development  of  the  musculature 
is  probable.  Hut  if  tlie  constijucion  has  occurred  later  in  life  and 
is  attributed  by  the  patient  to  psycliic  and  emotional  causes,  or  is 
a.ssigned  to  the  wilful  supprcs.si(>n  of  stool,  we  may  be  assured  that 
an  inhibition  of  the  nervous  mechanism  of  the  colon  and  rectum 
ha.s  taken  place.  If  idiopathic  constipation  is  relieved  or  cured  by 
treatment  directed  to  the  nervous  system,  without  sjjeci;il  regard  for 
influences  on  the  colon  and  rectum,  it  m.iy  be  considered  as  due  to 
neurasthenia. 

A  serviceable  method  to  fadlitate  the  diagnosis  of  atonic  consti- 
pation is  to  observe  the  time  required  for  any  food  to  pass  through 
the  gas tro -intestinal  canal.  A  food  should  be  chosen  which  can 
readily  be  recognized  in  the  feces.  The  author  has  made  use  of 
rabiins.  eaten  with  skins  and  seeds,  for  this  purpose,  in  children 
milk  will  answer  if  given  after  it  has  been  excluded  from  the  diet 
for  several  days.  Whenever  a  food  requires  longer  than  thJrty- 
«ix  hours  to  pass  through  the  alimentary  canal,  constipation  exists. 
This  gives  an  idea  of  the  rate  of  peristalsis,  but  tiic  quantity  (if 
food  ingcKted  must  ahso  be  considered,  as  one  evacuation  in  forty- 
dght  hours  may  be  sufficient  to  evacuate  all  the  ingcsta  of  that 
period. 

Microscopic  examination  of  the  feces  gives  valuable  information. 
Inspection  of  the  rectum  by  Kelly's  or  Kclsey's  tubes  will  prevent 
errors  of  diagnosis  when  the  disease  is  caused  by  stricture  or  neo- 
])lasm  in  the  .■figmoid  or  rectum.  In  persistent  cases  the  colon 
should  always  be  distended,  for  which  purpose  the  author  prefers 
tlic  u.se  of  carbon  dinxid  gas,  generated  from  a  siphon  of  Vichy  or 
Scltjcr  water.  This  distention  will  in  most  cases  re\'eal  the  scat  of 
.strictures  of  the  colon  by  the  difficulty  with  which  the  bowel  is 
inflated  beyond  the  point  of  stenosis.  Concerning  the  technic  of 
examin.ition  of  the  rectum  and  colon,  n-fercnce  is  made  to  the 
chapter  on  Diseases  of  the  Rectum,  by  Thomas  Charles  Martin,  in 
the  scamd  volume  of  this  work,  and  to  the  article  of  H,  A.  Kctly 
("Annals  of  Surgery,"  1895)  and  the  text-books  of  Kclscy,  Mat- 
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thews,  Cribbs,  and  \'3ii  Biircii.  In  women  tlie  kidneys  should 
always  be  examined  for  possible  floating  kidney.  Personally,  tlie 
author  has  used  the  clcctrodi^phanv  for  the  diagnosis  of  stenosis 
and  for  determining  the  location  of  the  colon,  and  can  speak  favor- 
ably of  this  method.  The  examination  of  feces  has  txx-n  spoken 
of  in  a  separate  chapter. 

As  H.  VVe^phalcn  (/.  r.)  justly  emphasizes,  spastic  obstipation 
ean  be  caused  mainly  only  by  two  dcvLitions  from  tlic  nonnal  :  (i) 
The  resi.'^nces  li>  the  jjassajte  of  the  feces  have  incrca»<xl,  (2)  or 
the  driving  forces  h.avc  diminished.  The  rc^stanccs  or  obstacles  to 
the  downward  movement  can  be  found  in  the  consistency  of  the 
mass  to  be  moved  or  in  the  condition  of  the  »oft  parts  which  the 
feces  must  pass  over.  In  atonic  obstipation  it  is  lai^-Iy  the  con- 
dition of  the  stool  which  can  be  regar<led  as  a  cause  of  the  delayed 
passage,  because  the  excrement  in  this  form  is  hard  and  drj-,  but 
in  spastic  constipation  it  is  semisofl  and  sticky,  but  the  form  and 
shape  of  the  fecal  column  is  very  narrow  (lead-pencil  thickness)  in 
spastic  ob>lipalion. 

The  diagnosis  of  spastic  obslipation  requires  that  the  physician 
sliould  establish  the  existence  of  a  functional  neurosis,  for  it  is  this 
condition  that  brings  about  an  increased  irritability  of  the  scnsor>' 
intestinal  nerves,  which  in  turn  reflexly  causes  a  condition  of  tonic 
contraction  of  the  musculature,  thereby  obstruclinfj  the  progress 
of  tlic  intosttna!  contents.  It  would  be  a  great  mistake  to  presume 
that  an  individual  can  be  affected  by  only  one  form  of  consti|»- 
tion  at  the  same  time.  I  have  occasionally  observed  both  forms 
in  the  same  patient, — sometimes  alternattnt;,  sometimes  existing 
simultane<iusty, — that  in.  one  jxirt  of  the  bowel  was  in  a  condition 
of  atony,  due  most  frequently  to  alimentary  irrcRularitK.-s.  while  the 
lower  rectum,  eitpecially  the  sphincter,  was  in  a  state  of  almost 
tetanic  contraction. 

Spasm  of  the  rectal  sphincters  is  the  most  easily  recognizable 
cause  of  spastic  obstipation.  But  if  this  can  not  be  made  out,  and 
if  the  chief  voluntary  driving  force — the  abdominal  muscular  coo- 
traction — is  intact,  then  there  must  be  some  abnormality  in  the 
function  of  the  ruct:tl  musculature  or  of  the  rectil  folds  or  valves, 
to  which  Tliomas  Charles  Martin  has  attributed  so  important  a  role 
in  the  etiology  of  these  conilitions. 
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Prognosis. 

Ill  the  large  majorily  of  cases  the  prognosis  as  regards  life  is.  of 
course,  favorable.  Illoway  has  reported  one  case  of  death  from 
asthenia  ik'sjiite  apparent  recovery  from  the  constipation.  James 
T.  Goodheart  I"  Transactions  of  the  Clinical  Society  of  London," 
vol.  XIV)  reports  a  ca^e  of  death  from  ileus  paral)1icu3  result- 
in|;  from  obstipation.  Constipation  of  long  standing  may  cause 
trrc|)iirable  ai)d  anatomical  changes  in  the  bowel.  Dislocations, 
atropiiy.  peritonitic  adhesions,  and  perforation  are,  fortunately, 
rare. 

The  prognosis  as  regards  recov-ery  i«,  as  a  rule,  favorable,  logical 
treatment  being  followed  by  a  resumption  of  the  normal  evacua- 
tions. The  following  exceptions  to  the  rule  are  given  by  a  number 
of  ■inthorilie'*,  and  my  personal  experience  confirms  them  : 

I .  VVlicn  there  is  a  marked  dislocation  of  the  bouel  uf  long  st^md* 
ing,  the  prognosis  is  doubtful. 

3.  When  the  abdominal  walls  are  very  flabby  and  relaxed  ;  when 
the  belly  is  pendulous,  so  that  the  pressure  of  the  abdominal  walls 
upon  the  bowel  is  lost — although  much  maybe  done  by  mechanicti 
aids,  it  is,  nevertheless,  very  doubtful  whether  a  restoration  to  the 
normal  can  ever  be  ciTcctcd. 

3.  In  old  people,  where,  besides  atony,  wc  have  a  degeneration 
resulting  from  age  and  from  the  prolonged  atony.  There  .ire  other 
factors,  whicii  will  be  mentioned  further  on,  that  tend  to  make  the 
prognosis  unfavorable. 

4.  When  large  abdominal  growths  interfere  with  the  peristaUls 
of  the  intestines. 


Treatment. 

lite  most  urgent  indication  in  the  treatment  of  constipation  is.  of 
course,  the  removal  of  the  stagnating  fecal  masses;  tiiis  can  not  be 
done  in  a  manner  that  vrill  unfailingly  lead  to  recovery  unless  the 
diagnosis  is  accurately  established.  At  the  onset  of  the  consiiiera- 
tion  of  treatment  reference  will,  therefore,  be  made  once  more  to 
the  various  causes  which  have  been  enumerated  and  to  insist  upon 
their  recognition. 

The  various  means  of  treatment  arc  classtRcd  according  to  their 
curative  value  in  the  following  order;     Diet,  massag^-,  electricity, 
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gymnastics,  hydrotherapy,  medicines,  mineral  spring  water,  psychic 
or  suggestive  niclhoils,  aixJ  niechanical  iiiclhod.s. 

The  management  of  constipation  will  differ  according  to  whether  it 
occurs  in  citildrcti.  in  middle  age,  or  in  Hcnilc  [>c<)i>le,  and  according 
to  whether  it  is  primary  or  secondary-,  atonic  or  spastic.  The  num- 
ber of  methods  of  treatment  and  of  ilrugs  that  iiave  been  recom* 
mended  for  the  relief  of  constipation  is  literally  endless.  It  is  not 
the  intention  of  the  author  to  rcvieu'  all  tiie  syi^Icrns,  fonnuhs, 
and  drugs  of  this  tyjic,  and,  believing  in  the  apothegm  of  IJocrhaavc. 
"Simplex  agUlum  veri"  he  will  attempt  to  make  the  account  as 
simple  as  possible  for  a  book  of  this  kind  and  slate  only  those 
methods  with  which  he  has  had  pcrson.il  experience.  U  i.t  to  l>e 
regretted  that  even  at  the  present  day  the  trcatniciit  of  constipation 
is  purely  symptomatic  and  empirical,  ami  mostly  limited  to  the 
use  of  purgatives  and  cncmata.  Tliis  should  be  replaced  by  a 
logical  treatment  dinctetl  to  the  cause ;  il  i.t  only  by  a  severely 
individualizing  management  that  constipation  caj]  be  radically 
cured. 

The  detection  of  the  causes  of  constipation  presents  many  difficul- 
ties in  some  cases,  and  occa.'iionally  it  is  entirely  impossible.  The 
disease  may,  it  is  true,  be  sometimes  due  to  an  incurable  funda- 
mental condition,  stich  as  coloptosis.  defective  development  of  the 
intestinal  musculature,  or  an  acquired  intestinal  atrophy.  But  even 
when  the  cause  seems  irremovable,  when  it  is  once  correctly  recog- 
nized the  ph>'sician  will  be  enabled  to  select  a  more  correct  treat- 
ment—at least  he  uill  be  able  to  avoid  errors  ;  for  instance,  in  in- 
bcrited  defective  development  of  the  intestinal  musculature  a  diet 
may  be  selected  which  will  make  but  slight  demands  upon  the  peri- 
stalsis  of  the  intestine,  while  in  other  cases  of  constipation  a  kind 
of  diet  is  U8u;tlly  serviceable  which  le^ivcs  considerable  undigested 
residue,  thereby  stimulating  the  peristalsis.  As  the  causes  of 
the  di.sea.se  are  extremely  numerous,  so  must  the  treatment  be 
a  varied  one.  It  is  frequently  brought  about  by  a  faulty  method 
of  nutrition  and  habits  of  life,  and  is  a  concomitant  phenomenon 
of  neurasthenia.  For  these  reasons  it  ts  important  to  regulate  and 
prescriite  a  well-adajrted  diet,  iaiist  upon  proper  habiU  and  regu- 
larih-  of  living,  and  ui^c  the  use  of  climatic,  hydropathic,  and 
physical  metliods  of  cure.     The   administration  of  purgaii\'c3  is 
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5rc,  be  considered  constii>atcd  if  they  have  but  one  evacuation  in 
two  or  tlircc  day»,  pntvidt'il  tli-it  the  evacuation  comes  on  sponta- 
neously and  is  satisfactory ;  such  cases  must  be  observed  for  a  time, 
and  it  is  the  duty  <jf  tiie  phy.sjdun  to  prevent  them  from  undergoing 
any  kind  of  treatment.  In  ali  cases  of  constipation,  when  they  are 
fitsl  met  witli,  it  is  wisi;  10  .ibMUin  from  the  use  of  purgatives  abso- 
lutely and  to  give  small  doses  of  opium  whenever  there  is  piain  and 
the  diagnosis  is  obscure.  In  the  atitlior'N  experience,  opium  can  do 
no  harm  in  such  cases,  but  purgatives  can  and  frequently  do. 

The  principal  thing  in  the  treatment  is  first  to  dbtinguish  whetlier 
it  is  to  be  directed  to  constipation  due  to  :  (l)  Atony;  (2)  to  a  spas- 
tic condition  of  the  musculalun; ;  (3)  to  dislocations  of  the  intestine; 
(4}  to  abnormal  nervous  inhibitions  of  the  peristalsis  (see  causes 
given  on  p.  36S). 

The  Diet  in  Constipation. — It  is  a!wa>*s  important,  in  selecting 
a  diet,  to  find  out  the  sute  of  the  gastric  digestion,  and  the  diet 
should  be  selected,  if  possible,  with  regard  to  the  condition  of  the 
stomach  also,  Hyperadclity  i-t  a  gastric  disease  which  is  a  frequent 
cause  of  constipation  and  which  is  frequently  overlooked,  and  is  not 
even  stated  in  Illoway's  complete  worlc.  Coprostasis  due  tt>  exces- 
sive gastric  secretion  will  be  promptly  relieved  by  the  use  of  alkalis, 
as  recommended  in  the  author's  book  on  "  Di-seaaes  of  the  Stom- 
ach" {/.  r.,  p.  325).  In  constipation  due  to  atony  the  use  of  foods 
which  do  not  form  much  residual  fecal  matter  is  usually  forbidden ; 
the  use  of  concentrated  foods  is  also  interdicted,  and  in  place  of 
these  the  author  recommends  foods  rich  in  water  and  containing 
much  cellulose,  xince  these  are  well  adapted  for  exciting  the  peri- 
stalsis. He  also  forbids  cocoa,  chocolate,  milk,  tea.  claret,  burgundy, 
rice,  an<l  soup  made  of  flour ;  al.to  such  fruits  as  huckleberries  ;  in- 
stead of  wheat  bread,  the  patient  should  use  only  Grah.im  bread, 
particularly  together  with  butter  and  honey ;  all  fruits  are  pennLs^ble 
excepting  persimmons.  .\  fruit  dish  very  much  to  be  recommended 
consists  of  equal  pnrt.s  of  plums  and  figs  stcwe<l  up  together  with  sugar 
and  a  few  senna  leaves.  Soupe  may  be  eaten  if  made  from  bouillon, 
together  with  hcrbi.  leaves,  and  roots;  buttermilk  is  a  very  scr\-keable 
article,  .as  also  are  kcphyr  (one  or  two  days  old)  and  cider.  Beer  is 
ii.'icful  in  some  cases,  when  the  intoxicating  cfiect  does  not  become 
annoying.     Fresh  vegetables  in  the  form  of  cabbage,  carrots,  turnips. 
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radishes,  npinach.  tomatoes,  cresses,  and  rhubarb  should  cmcr  into 
the  dictar)'  as  frequently  as  posiuble.  Saucr-kraut  is  an  article 
which  assists  many  sufieritig  from  this  disease.  Fats  in  tlic  form 
of  butter  and  rich  gravies  should  be  liberally  taken ;  the  meat 
should  always  be  eaten  with  sauces.  When  there  is  much  flatu- 
lence, the  addition  of  spices,  such  as  pei)[>cr,  salt,  caraway  .lecd,  etc. 
is  of  utility.  If  the  constipation  is  due  to  an  inflammation  and 
enteritis,  the  diet  can  not  he  taken  in  the  fonn  of  coarse  vegetables; 
then  the  only  vegetables  that  arc  permissible  arc  cauliflower,  sptn- 
«ch.  tender  asparagus,  and  perliaps  mashed  potatoes.  Wc^elc 
asserts  that  very  highly  salted  foods,  such  as  herring  and  camr, 
favor  cvacu.ation  in  some  pcoj>le.  1  have  had  no  opportunity  to 
become  convinced  of  the  correctness  of  this  statement.  A  sufiicient 
inge.stion  of  cold  water  between  meals  h  all -important.  One  pint 
of  fresh  buttermilk  or  kcphyr  should  be  taken  twice  daily,  The 
following  is  suggested  for  a  detailed  diet-list : 


DIET-LIST   FOR   CHRONIC  CONSTIPATION. 
HoKKiirai 

Bcfarr  brcflkroit,  Hctlfurd  Mngii«->in  S|>iini;  Walrr,  )j  littr, 
100  gm.  of  milk  anil  cereni  coffee  (mndc  of  toailcd  irhcixl). 

JO  gni.  !■(  licHpy. 
too  ipn.  of  Gnhiini  brciul. 
Joo  fpn,  at  bunriiiiilli. 

Koon: 

300  fpn.  if  l]aiii1t(Hi. 

lOO  gin.  ill  miiuun. 

300  gm.  of  criipeil  cabbage. 

JOO  gni.  of  wliiic  wine,  apple  ciilct.  or  beer, 
joo  gm.  of  buUrnnilk. 

EVKNIKO 1 

■  50  gm.  of  me»t. 
30  1^.  of  buuer, 

300  Kill-  of  Wrwrd  applM. 
Tat  ihe  serer*!  mc>]i,  350  gm,  of  Graham  et  rye  bread.     After  evening  mal,  750  k'"- 

of  beer.     (For  Ibc  nloric  value  of  iheie  we  ■•Di>cA*ei  of  llie  Sinniadi,"  pp. 

Patients  sulTering  with  constipation  should  eat  moderately.     Ex* 
ccssive  ingestion  of  food  ]>redispuses  to  constipation.    The  drinking 


MASSAGE   IN  OBSTrPATlOK. 


38s 


of  hot  water  early  in  the  morning,  which  is  more  frequent  than  one 
would  suppose  among  constipated  patients,  is  rather  inimical  to 
regular  evacuations  and  must  be  emphatically  forbidden.  A  drink 
of  cold  fresh  water  about  one  hour  before  breakfast  and  just  before 
going  to  bed  is  of  vuluc.  [Iloway  (/.  c.  pp.  378—382)  gives  a  num- 
ber of  very  eligible  dietetic  preparations,  the  principal  constituents 
of  which  are  apples;  u  mixture  of  stewed  apples,  prunes,  raisins, 
and  figs,  sn'cctcncd  with  sugar  and  flavored  with  lemon-pee),  is 
palatable  and  cfiicacious. 

Massage.— In  the  treatment  of  constipation  due  to  atony  mas* 
sage  is  the  ««r  qua  mm.  Not  merely  massage  of  the  abdomen  is 
here  referred  to,  but  also  general  massage.  Purgative  medicines  and 
encmata  can  not  be  totally  avoided  in  the  treatment  of  this  disease. 
now  and  then,  but  this  treatment  is  only  symptomatic ;  the  main 
object  is  gradually  to  produce  the  independent  healthy  peristalsis 
of  the  intestine  by  proper  manipulation.  It  can  not  be  the  object 
of  this  book  to  go  into  the  detail  of  treatment  by  massage,  which 
would  in  itself  fill  quite  a  I^i^e  volume,  antl  reference  Ls  simply 
made  to  the  literature  quoted.  In  order  to  be  cficctivc,  this  me- 
chanical treatment  must  be  persi.tted  in  for  several  months ;  no  per> 
manent  benefit  can  be  expected  even  after  a  treatment  of  one  month. 
In  the  beginning  of  this  treatment  it  may  be  necessary  to  use  laxa* 
tivcs  occasionall)'.  Massage  must  be  left  to  hands  that  arc  tech- 
nically .skilled,  and  must  be  executed  correctly.  Although  the 
entire  abdominal  rcfjions  must  be  treated,  the  greatest  importance  is 
attributed  tn  nia.v'iage  of  the  colon  ;  this  is  executed  by  short  pujih- 
ing  and  beating  movements,  by  kneading  and  rubbing,  and  even  by 
attempting  to  grasp  the  colon  between  the  fingers  and  systematically 
squeezing  it  along  its  anatomical  course.  The  author  has  frequently 
been  told  by  colleagues  that  the  effect  they  expect  from  abdominal 
massage  is  the  direct  working-out  of  the  intestinal  contents  ;  this  is 
quite  a  mistake.  The  greatest  benefit  tierivcd  from  systematic  and 
skillctl  aMominal  ma.ssage  is  the  stimulation  which  the  peristalsis 
receives  and  the  improvement  in  the  tonicity  of  the  intestinal  blond- 
vessels  (see  Hofiii.  "Teclmik  dcr  M-issage,"  Stuttgart,  Fnckc,  1S9J  ; 
also  Zabludowski,  Z..  "Massagetherapie,"  "  Berlin,  klin.  Woclien- 
Khr.,"  iSft6,  27,  28).  Illoway  (/.£.,  pp.  zoj-263)  has  devoted 
sixty  pages  to  this  subject. 
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Electricity. — Most  favorable  results  Iiavc  been  obtained  in  the 
treatment  of  constipation  by  competent  and  exiK-rienccd  clinicians 
by  the  faradic  and  galvanic  curicnts.  This  treatment  is  efficacious 
in  constipation  dwc  to  atony,  anil  not  in  the  .spListic  form.  Erb 
a-ssctts  that  good  results  have  been  obtained  by  both  currents  in 
constipation  due  to  atony,  even  where  complete  occlusion  has  been 
caused  by  fecal  accumulations,  and  also  in  stenoses  that  had  arisen 
from  invagination.  It  has  been  claimed  that  faiadiiation  causes 
abort  contractions  of  the  colon.  The  author's  experiments  lead  him 
to  believe  that  contraction  of  the  colon  can  not  be  eflectcd  by  ab- 
dominal faradization.  Jlc  is  convinced  that  this  treatment  is  bene- 
ficial, though  not  nearly  so  much  so  as  massage;  the  beneficial 
effect  is  not,  however,  brought  about  by  contraction  of  the  muscu- 
lature of  the  colon.  Leubuscher  ha.s  recommended  the  apphcation 
of  tile  galvanic  current  and  the  introduction  of  one  electrode  into 
the  rectum  (■'  Centralbl.  f.  klin.  Med.,"  T887.  No.  25),  and  SemnioU 
has  observed  rapid  improvement  in  a  case  of  paralytic  intestinal 
occlusion  ("Bull.  d.  I'academ.  d,  nied.,"  1891,  September  29th 
and  October  13th).  In  some  cases  the  faradic  current,  in  other 
cases  the  galvanic  current,  produces  the  best  results.  De  Walte- 
ville  has  used  both  currents  simultaneously — galvanofaradization 
(see  Stintzing,  Hd.  v,  Abtli.  viii,  S.  271-323).  The  exact  way  in 
which  electricity  acts  is  not  yet  understood.  Pcrsonallj'.  the  author 
has  obtained  the  most  favorable  results  by  acombin.ition  of  lK>th 
currents  used  at  the  same  time  (see  section  on  Electrical  Therapy), 

Gymnastics — Body  Movements — Swedish  Movements. — 
That  exercise  will  be  most  advantageous  which  produces  the  most 
frequent  contractions  of  the  abdominal  muscles.  But  in  the  nb.sence 
of  any  special  direction  and  conduct  of  exercise,  constipated  patients 
are  advised  to  follow  up  systematically  whatever  outdoor  exercise 
is  most  congenial  to  them.  Walking  is  a  form  of  exercise  that  is 
within  ever>'body's  reach,  but  it  must  not  be  undertaken  immedi* 
atcly  after  meals :  at  least  two  hours  should  be  alloivcd  to  transpire 
before  extensive  walks  arc  undertaken  by  patients.  Among  other 
exercises  most  to  be  recommended  arc  swimming,  rowing,  horse- 
back riding,  and  bicycle  riding.  All  exercise  should  be  taken  in 
the  open  air,  and  must  never  be  carried  to  exhaustion.  The  best 
guide  as  to  whether  the  exercise  has  done  good  is  tlic  feeling  of 
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rerreahment  and  Jnvigoration,  together  with  a  stimulated  appetite. 
Gymnastics  and  Swedish  movcm<.-nts  arc  best  carried  out  under  tlw 
guidance  of  an  instructor ;  tlicy  must  be  kept  up  for  several  months. 
(Concerning:  methodical  movements  of  the  trunk  and  legs  and  mc- 
cliaiiical  concussion  and  stroking  of  the  abdomen  see  Ramtjohr's 
article  in  I'cnmldt  and  Slintiinp's  "  S>'stem,"  vol.  v.partvii.p.  lOl.) 

I'w'o  practical  methods  for  training  die  abdominal  muscles  of  the 
stomach  are  described  in  the  author's  work  on  "  Diseases  of  the 
Stomach,"  page  623.  For  a  very  complete  account  of  Swedish 
movements,  massage,  etc.,  see  Illoway,  page  243, 

Cannon-ball  Massage  of  the  Abdomen. — Sahli  recommended 
a  three  to  five  pound  cannon-ball,  covered  smoothly  wih  chamois 
skui  or  flannel ;  this  is  rolted  over  the  course  of  the  colon  by  the 
patient  himself.  The  procedure  is  best  carried  out  early  in  the 
nioniing.  in  bed,  after  the  bladder  lia.s  lieen  evacuated.  The  knees 
arc  drawn  up,  and  the  rolling  over  the  colon  is  continued  for  ten 
minutes.  The  must  useful  movements  to  execute  with  the  ball  are 
those  illustrated  in  figure  33,  page  298,  of  the  author's  work  on 
"  Diseases  of  the  Stonwch,"  second  editioo.  Whenever  ma'i.'iage 
by  an  expert  or  a  physician  is  impossibk,  the  cannon-ball  method 
is  emphatically  recommended. 

Hydropathic  Procedures. — The  externa!  application  of  water 
may  occasionally  be  cfiecti\'e  in  the  treatment  of  constipation,  but, 
as  a  rule,  it  is  only  an  adju\'3nt  to  the  methods  already  mentioned 
so  far.  particularly  massage. 

Ttie  most  efficacious  hydropathic  method  in  the  atonic  form  in 
the  author's  experience  has  been  an  alternating  hot  and  cold  douche 
directed  again.st  tlie  abdomen.  The  water  should  never  be  colder 
than  20°  C.  This  douche  of  alternating  temperature  is  spoken  of 
by  some  as  the  "  Scotch  douche.'*  Sometimes,  if  an  cflcct  on  the 
lower  bowel  is  desired,  the  cold  sitz-baths  arc  .idvusablc,  but  great 
caution  is  necessary'  in  their  application  to  female  patients,  particu- 
larly in  the  period  preceding  menstruation.  Clysters,  or  cnemata. 
or  irrigation.s  of  the  colon  with  wann  or  cold  water,  act  mechanic- 
ally, thcrmically.  and  antisepticidly.  The  um:  of  encmata  and  irri- 
gations should  be  left  cntircly  to  the  physician.  In  the  spastic  form 
H.  Wcstphalcn  (/.  c.  p.  40)  highly  recommends  tl>e  warm  alternating 
douches  to  the  abdomen. 
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When  injections  are  abused,  the  necessity  for  abdominal  comprcft- 
sion,  which  is  an  important  clement  in  the  act  of  defecation,  no 
longer  exists ;  the  abdominal  muscles  tlicrcforc  become  unaccus- 
tomed to  exerting  the  necessary  pressure,  and  conrtipation  may  ac- 
tually become  aggravated.  Tliere  are  three  instances  in  which 
rectal  and  colon  injections  of  cold  water  arc  «*i)ecially  indicated ; 
these  arc  in  the  constipation  due  to  :  (i)  Chronic  intestinal  catarrh; 
(3)  internal  hemorrhoids  ;  and  (3)  in  that  form  due  to  icterus.  Cold 
tub-baths,  cold  moist  compresses  on  the  abdomen,  and  cold' moist 
rubbings  are  also  very  valuable  adjuvants  in  the  mechanical  treat- 
ment of  this  disease,  but  all  these  methods  had  best  be  carried  out 
in  sanatoriums  especially  adapted  to  their  execution. 

Medicines. — .MthouKh  the  very  best  results  arc  obtained  by  a 
systematic  methodical  treatment  combining  diet,  ina-tsagc.  electricity, 
gymnastics,  and  hydrotherapy,  the  administration  of  purgatives  can 
not  be  avoided  when  an  advanced  stagnation  of  feces  has  occurred 
in  the  intestine  which  can  not  be  removed  by  enema.  Excessive  dila- 
tion of  the  intastinal  wall  by  fecal  accumulatiun  seriously  injures  the 
musculature  and  reduces  the  irritability  of  the  intestinal  nerves.  In 
view  of  ttiese  facts  it  is  advisable  not  to  wait  with  the  administration 
of  purgatives  in  these  cases  until  the  intestine  empties  itself  by  un- 
usual exertion;  such  strenuous  expulsive  efforts  arc  fraught  with 
great  danger  to  the  contractile  elements  of  the  bowel.  In  old 
patients.  paral>lics,  and  those  suffering  from  infectious  fevers  con- 
fining them  to  bed,  the  ad  mini  .strati  on  of  purgatives  can  not  be 
avoided.  The  same  may  be  said  in  those  patients  who  are,  for  the 
time  being,  prevented  from  undergoing  tlic  proper  treatment ;  even 
in  patients  in  whom  dietetic,  electric,  and  massage  treatment  ha.s 
already  effected  quite  an  improvement,  the  use  of  purgatives  is  jus- 
tifiable when  retention  of  stool  occurs  now  and  then  which  can  not 
be  removed  by  an  enema.  On  the  whole,  it  may  be  said  that  the 
moR"  rarely  a  purgative  is  used,  the  more  effective  will  be  its  action 
when  it  is  employed  in  an  emergency.  In  the  selection  of  drugs 
for  this  puqjose  the  practitioner  must  carefully  distinguish  between 
atonic  and  spastic  constipation  and  that  due  to  obstruction. 

When  constijjation  is  due  to  enteritis  or  colitis,  the  treatment  will 
be  directed  to  the  fundamental  disease;  thus,  in  inflammation  of 
the  colon  we  may  have  constipation  attemating  witli  diarrhea,  aiwl 
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the  treatment  will  be  regulation  of  diet,  hydrotherapy,  massage, 
and  pcrhajKt  a  few  medicines.  One  of  the  few  medicines  in  which 
tite  uutlior  has  faith  for  constipation  that  has  been  caused  by  colitis 
i.s  sodium  phosphate  in  large  doses.  Of  this  he  ustially  prescribes 
from  tliirty  to  sixty  grains  three  times  a  day.  The  remaining  ti-cat- 
mcnt  for  this  forni  of  convtiibitiun  will  be  considered  under  the 
headings  of  Enteritis  and  Colitis. 

I'urgativ-ea  are  ci>nlraindicatcd  when  tfte  cons^pation  is  the  result 
of  peritonitis,  appendicitis,  or  when  there  is  a  suspicion  of  intestinal 
ulceration;  furthermore,  in  tonic  spastic  contraction  of  the  muscu- 
lature, such  as  occurs  in  meningitis  and  lead-poisoning.  In  these 
ca-tes  t]ie  pains  are  increased  by  the  purgatives  and  they  do  irat 
produce  an  evacuation.  Spastic  contractions  of  limited  portions  of 
the  intestines  may  occur  as  a  result  of  neurasthenia.  Here,  as  well 
as  in  recent  hemorrhage  from  the  stomach  and  bowel,  purgatives 
must  l>e  prohibited.  All  stenoses  of  Uie  intestine  when  they  liave 
reached  an  ad\-anced  d^rcc  arc  made  worse  by  purgatives,  because 
they  favor  the  development  of  paralysis.  During  Irmg-continued 
use  of  one  and  the  same  purgative  its  eRcctiveness  is  lost ;  it  is 
therefore  necessiirj-  to  chiinge  them  when  they  must  be  used  for  a 
long  time.  The  conditions  which  arc  contraindications  to  the  use 
of  purgatives  are  considere-d  in  a  s|>edal  chapter. 

The  sccrctor>',  motor,  and  absorptive  power  of  the  stomach 
should  be  examine<I,  and  any  defccti  corrected  ;  many  forms  of  con- 
stipation are  caused  by  organic  or  functional  lesions  in  the  rectum ; 
in  jtcrsistent  consD')>alion,  therefore,  the  rectum  should  always  be 
examined.  C.  Cleveland  has  reported  favorable  results  ui  constipa- 
tion treated  by  forcible  dilation  of  tIte  .iphinctcr  ani  muscle  ("  New 
York  Medical  Record,"  March,  18S9).  Fissure  of  the  anus  and 
hcmorrhoiils  should  receive  pro|>er  attention.  When  there  lias 
been  gastric  hyperacidity,  the  excess  of  acid  should  be  neutralized 
by  alkalis,  and  when  the  add  has  been  found  absent,  it  should  be 
supplied  in  large  doses. 

Of  the  lar^c  number  of  drugs  used  for  this  disease  in  its  atonic 
form,  the  author's  faith  has  been  placed  mainly  in  nu.\  vomica,  with 
its  alkaloid,  str>'chnin,  aloe^i,  and  caacan  sagrada,  and  aficr  years 
of  repeated  tests  and  ciircful  clinical  observation  he  has  discon- 
tinued the  use  of  physostigmatis  faba,  ergot,  and  belladonna  (or 
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this  purpose.  When  there  is  an  evident  decrease  of  mucus  as  a 
result  iif  .ilmphy  <)f  the  gliutdular  layers  of  the  intestine,  the  action 
of  the  glands  may  be  stimulated  by  sodium  phosphate  and  ammo- 
nium chlorid.  Belladonna  seem-S  to  have  some  good  ciTcct  in  tho.sc 
cases  of  constipation  which  are  due  to  excessive  hyperacidity,  but 
its  cflect  is  very  transient  anil  it  can  not  be  given  frequently. 

The  following  formula  is  recommended  in  this  form  of  consti- 
pation : 

ft.     M>i:n«i«  uM«'(<aleliNdmcaa^)> .   ■  .  ■  |t.  ocanxld  (13^  gn.) 
PulvLB  mil.  rtd  (powdered  rtmbart)),    .  .  .  JuM  (ia,ogdi.) 

NaliicsTbaii.  (Midiuin  corboDBic) p.  lix^  (5.0  gm.) 

ExI.  bellailimtin, 

ExL  Ktychnin,  qf  each {ir- ■■%       (OLi-o-ign.). 

U.    Sic — One-liall  ie>>.j>auiiful  ihicc  tlnui  dally,  half  ±a  Iiout  after  mcali. 


When  atonic  cnnatipiition  i«  a'isociated  with  absence  of  HCI  or 
subacidity,  the  following  is  recommended  : 


B. 


M. 


Acid,  hyilrotlilor.  ililul. (dilute  hj'drucliloric  acid),  ju 

Stiychniii  sulphale, IP-  ii 

Tmciuro  lUe'i  iliitciurc  of  rhubaib),  .   .      q.i.ad  f  Jvj. 

SlO, — One  la!)lr>|icic>iifiil  iii  a  '«iiic:("la»(ful  of  walpr  three  timet  >  day,  one 

houT  after  nienli.  ihruugh  n  g1a»  lube. 


Each  group  of  the  purgatives  has  an  individual  and  peculiar  action, 
and  should  be  used  according  to  special  indic;itions  only ;  tliu.i,  when 
constipation  is  connected  witli  acute  indigestion  and  much  intestinal 
sepsis,  calomel  in  doses  of  half  a  grain  repeated  every  two  hours 
has  no  superior  ;  in  acute  constipation  without  sepsis  or  pain  castor 
oil  is  a  most  reliable  and  effective  purge.  In  constipation  of  the 
adipose,  with  inclination  toward  passive  congestion  in  the  intestinal 
canal  and  hemorrhoids,  the  neutral  salts,  such  as  magnesium  and 
sodium  sulphate,  sodium  and  potassium  tartrate,  sodium  phosphate, 
and  the  purgative  bitter  waters  have  gained  a  reputation. 

The  following  is  a  favorite  pill  wit!)  Nothnagcl : 


B-     PodopbylUn, 

E»t.  alo", 

E»l.  rhei  irhuharbl,       .   . 
ExI.  tanxac.ii.L 
Sic. — Mil  and  make  forty  faW*. 


p.  iw*       (0.3  pn.) 

»Mgt.  siviw    <3.0  en.) 

On«  pill  at  bcdtitne. 


' 
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For  constipation  with  flatulence  the  following  pill  is  recom- 
mended: 

B.     ExL  oolocyn.  nHnp., K*-  H 

TcKbiDth.*eneW(V<^neUa.niurpentinc),   .   .   .   .  p.  } 
Pulv.  alotn  MM»L  ({jomlccrcl  Suciilniic  kloct).     •  i;r.  iM 

ExI.  nuc.  voauc, ■  V  )( 

Ext.  broocyMO.  (Englidi), p.  j. 

Sia  — kUkc  uiie  pill      Oiic  pill  two  or  ihm  limFt  ■  day. 

With  some  persons  the  following  clectuarium  of  manna,  a8  recom- 
mended by  Struniph,  will  for  a  long  time  be  serviceable ; 

B .      Mant». 
Sugnc, 

Feiincl-wiiler,  of  each -...jo  p«in> 

Puwilrrvfl  orri>>  Tool, 1      ** 

Oil  <4  iv«c(  altnoadi, 15  drapg. 

DOKK. — A  hcapinf!  leaipooiifni. 

The  confection  of  scammony  or  of  tamarinds,  prepared  accord- 
ing to  the  Geniiaii  or  British  phannacopeia.  is  sufficient  with  some 
cases.  Senna  and  colocynth  can  be  used  only  occasional!)'. 
The  saline  pur^tives,  ttodium  and  magnesium  sulphate,  and  the 
various  purgative  bitter  mineral  waters,  such  as  the  llunyadi 
Janos,  Friedrid)sha]h:r,  Homburg,  Carlsbad,  etc.,  in  Genwiny.  the 
ilathom.  Confjrcss.  and  Kissin);;cn  spring  in  Saratoga,  N.  Y..  and 
the  b^still  and  Ir\-inc  springs  in  Kentucky  nhould  not  be  used  habitu- 
ally. 

The  author  i»  convinced  that  the  ver>'  drastic  purgative  waters, 
such  as  the  Hunyadi  Janos  and  the  Rubinat-Condal,  do  more  harm 
than  g<iod. 

The  Use  of  Mineral  Spring  Waters. — For  a  fuller  account 
reference  should  be  ma<k  to  tlie  %[>eci.il  chapter  devoietl  to  this  sub- 
ject, and  also  to  ■■  Diseases  of  the  Slomach."  by  the  author,  pages 
301  to  315.  Tlw  author  has  failed  toolx'iervea  single  case  of  atonic 
constipation  that  was  cured  by  mineral  spring  water.  These  waters 
do  not  act  curatively,  but  simply  dn  what  all  other  purgatives  do — 
produce  an  evacuation  for  that  day,  and  do  not  affect  the  undertying 
causati\-c  condttiong  of  the  con.<<tipation.  In  some  cases,  where  tlie 
consti)>atkin  is  attributable  to  an  enteritis  or  colitis,  it  may  be  )>cr- 
mai>cntly  bcnelited  by  a  sojourn  at  one  or  other  of  the  mineral 
springs.     The  most  important  factor  in  the  treatment  of  constipa- 
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tion — namely,  the  selection  of  proper  dii:t»nd  a  slrict  obscr\-ance  of 
the  same — is  veiy  much  neglected  at  the  spring  resoits.  The  iiij- 
provenient  which  follows  a  so-called  mineral  sprint;  ^^'^  '^  attribu- 
table to  other  causes  as  well  as  to  the  water  ("  Diseases  of  the 
Stomach."  /.  £.).  The  authur  has  had  considerable  personal  experi- 
ence with  the  Hcdford  mineral  springs,  and  in  his  opinion  it  is  one 
of  the  few  waters  which  can  be  taken  for  a  long  time  without  harm. 
This  is  due  to  the  fact  that  it  contains  only  ten  grains  of  magnesium 
sulphate  to  the  pint,  bein^;,  therefore,  a  mild  purj^tivc,  whereas  the 
Fricdsrichshall  water  contains  thirty-nine  grains  to  the  pint,  and  tlic 
Pullna,  in  Bohemia,  contains  ninety-three  grains  to  the  pint,  in  addi- 
tion to  124  grains  of  sodium  sulphate.  Unfortunately,  most  of 
these  patients  labor  under  the  delusion  that  the  more  drastic  a  pur- 
gative the  water  is,  tlic  greater  will  be  the  benefit  derived  from  its 
use.     Exactly  the  rever.se  may  be  said  to  be  the  case. 

Injections. — These  consist  of  water,  to  which  various  medicines 
are  added,  of  oil,  or  of  glycerin.  Injections  of  water,  to  be  effect- 
ive, should  always  be  slightly  cooler  than  the  temperature  of  the 
body — about  7$°  F.  will  answer.  When  there  is  much  putrefac- 
tion of  the  colon,  it  is  well  to  order  the  injections  every  day.  They 
are  best  administered  before  breakfast  in  the  morning  or  before 
retiring  at  night.  The  quantity  to  begin  with  should  not  exceed 
one  liter  (one  quart).  It  is  somelimcs  advisable  to  follow  the  sug- 
gestion  of  Hiihnerfauth  and  produce  an  evacuation  of  fecal  matter 
contained  in  the  sigmoid  and  rectum  by  injecting  one  pint  of  water, 
and  then  follow  it  by  a  larger  injection  of  about  two  pints  of  water, 
persuading  the  patient  to  retain  it  as  long  as  possible.  In  excessive 
putrefaction  the  author  is  in  the  habit  of  using  disinfectant*  tn  the 
colon  irrigation ;  the  following  are  those  recommended ;  Thymol, 
five  parts  to  the  1000  of  water ;  lysol.  one  part  to  lOOO  of  water ; 
boric  acid,  twenty  to  thirty  parts  to  1000  of  water. 

Oi/  Jtcftre/ians.- — Only  the  very  best  olive  oil  or  cotton-seed  oil  is 
serviceable  for  this  purpose,*  The  oil  of  the  poppy-  and  rape-seed 
is  also  used  in  Germany  ;  about  from  250  to  500  c.c  of  this  oil  are 
warmed  by  placing  the  bottle  in  a  vessel  containing  hot  water. 


*  MotI  <d  Ihe  imponcd  oILtc  all  »oM  In  thli  country  1>  notlitiis  but  Amofcan  cvitiiD' 
■cedoll  t)OU);ht  by  t)ir  Firnch  tnd  Sinuixh  and  Ittiian  exporter). 
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The  rcdal  or  I^ngdon  ci>ion  lube  is  introduced  into  the  siginoid 
flexure,  while  tlie  patient  is  placed  either  on  the  back,  with  the 
jielvis  elevated  by  several  noncomprcSiSible  jiillows,  or  in  tlie  knee- 
elbow  position.  A  single  injection  of  250  c,c.  of  oil  will  not  reach 
the  cecum  ;  the  injections  will  have  to  be  re[>cated  daily  if  uny  bene- 
fit is  to  be  derived  from  them.  When  the  entire  colon  becomes  coated 
with  oil,  the  stools  resemble  those  of  the  contents  of  tlie  small 
intestine.  In  case  abnonnal  pulrirfactive  processes  arc  to  be  com- 
bated, the  aiidition  of  the  name  .inti.septic  substances  and  in  the  $ame 
quantity  as  stated  above  lor  the  water  injections  is  recommended. 
In  the  author's  opinioit.  one  of  the  most  desirable  eOects  of  tlie  oil 
injection — somewhat  overlooked  hitherto— is  that  the  oil  inhibits 
tlie  resorjiuon  of  tuxins  from  the  intestinal  contents.  When  the 
bowels  have  been  brought  to  act  several  times  daily,  the  number  of 
injecliiHis  [ii;iy  be  retlitccd  to  011c  in  every  two  or  three  days.  The 
oil  cncniata  should  3lua}'s  be  combined  with  cannon-ball  massage. 

Glycerin  injectionii  have  been  recently  replaced  by  suppositories 
containing  about  So  per  cent,  of  glycerin  ;  they  can  be  used  only 
occasionally ;  somi;times,  by  their  great  dehydrating  eflect,  they  act 
as  irritants  upon  the  rectal  mucous  membrane. 

Mechanical  or  Instrumental  Methods, — When  the  rectum 
has  become  enormously  dilated  by  hard  impacted  masses  of  fccal 
matter,  it  sotnetinies  becomes  necessar)'  to  remove  them  by  manual 
or  instrumental  interference.  Fccal  colic  caused  by  coprolitbs  has 
been  relieved  by  manual  kneading  and  bre-iking  up  of  the  fccal 
tumors,  when  injections  of  water  and  oil  did  not  suflicc  to  soflcn 
them.  In  constipation  which  has  exiitted  a  long  time,  in  which 
repeated  attacks  of  fccal  colic  have  recurred,  or>c  must  bear  in  mind 
the  possible  existence  of  ulceratton  and  friability  of  the  intestine 
before  manual  interference  is  undertaken. 

Psychic,  or  Suggestive,  Treatment. — The  treatment  of  con- 
stipation by  hypno-His  and  suggestion  lias  been  advocated  by  Forcl, 
but  this  method  has  found  few  successful  imitators. 


CHAPTER  XVI. 


INTESTINAL  COLIC— ENTERODYNIA. 


In  the  chapter  on  the  Neuroses  of  the  Intestine  a  painful  affec- 
tion o(  the  human  intcttiitc  has  been  described  under  the  name  of 
netiral<:ia  of  tlic  mesenteric  plexus,  and  another  under  the  name  of 
enteralgia,  although  the  two  names  aix:  practically  identical.  Under 
that  headin);  the  intestinal  neuralgia  which  occurs  in  lead-poisoning 
and  which  constitutes  a  genuine  neuralgia  of  the  mesenteric  plexus 
was  referred  to. 

By  intestinal  colic  is  understood  an  intense  pain  which  is  coinci- 
dent to,  and  simultaneous  with,  a  strong  tetanic  contraction  of  tliC 
bowel.  This  tetanic  contraction  may  reach  such  a  degree  as  com- 
pletely In  obliterate  tiie  lumen  of  the  intestine.  The  patii  in  this 
condition  is  caused  by  excitation  of  the  sensory  nerves  of  the  intes- 
tinal canal,  in  consequence  of  strong  contractions  of  the  muscu- 
Uris,  which  is  not  present  in  enteralgia  or  neuralj^ra  of  the  mesen- 
teric ple.vus.  Nothnagc!  (/.  c,  p.  72)  distinguishes  three  kinds  of 
intestinal  pain  :  (t)  That  due  to  inflanmiations  of  the  intestinal  wall 
or  its  peritoneal  covering  ;  (2)  the  genuine  nervous  enteralgia  ;  (3) 
the  typical  colic.  Traube,  who  defined  tlie  word  colic  as  meaning 
the  pain  which  occurs  when  hollow  muscular  organs  undergo 
violent  [>cri.-<taltic  movements,  has  almost  the  saini;  conception  as 
Nothnagcl,  ivith  this  difference,  however,  that  the  latter  does  not 
simply  attribute  colic  to  violent  peristiUis,  but  makes  actual  tetanic 
contractions  one  of  the  conditions  to  tlie  pain. 


I 


Etiology. 

The  causes  which  produce  intestinal  colic  are  almost  the  same 
as  those  enumer.ited  in  the  etiology  of  enteralgia,  the  intestinal 
dystrypsias,  and  diarrhea,  except  that  they  are  presumed  to 
exert  their  effect  ih  a  more  abrupt  and  intense  manner.  Thus, 
the  principal  causes  are  found  in  errors  of  diet — substances  whidi 

JM 


S\'MPTOMATOI,OGY  OP   COLIC.  395 

are  coarse   and   indigestible   or  of  too  cold  a  Icniperature  (tted 
water,  cold  lemonade,  mixed  drinks,  beer,  etc.). 

Tli«  colic  which  results  from  overeating  was  formerly  known  by 
the  name  oi coOta  saburraJis  {sitburra.  meaning  sordes,  or  foul  stom- 
ach). The  cotic  which  i.t  developed  in  mucous  colitis  and  mem- 
branous enteritis  has  been  described  in  a  separate  chapter.  Fre- 
quently it  is  due  to  obturating  fecal  matter,  and  tvas  then  formerly 
known  as  "colica  stcrcoralis."  although  anything  that  will  obturate 
the  inte-stinal  Itnneii  may  c.iu.<tc  the  same  characteristic  pain — Tor 
instance,  gall-stones,  foreign  bodies,  and  intestinal  p;ira.sites.  The 
colic  which  occurs  from  the  development  of  gases  in  the  intestines, 
in  which  the  distention  may  be  followed  by  tetanic  contraction,  has 
been  described  in  the  chapter  on  Meteorism.  Certain  drugs  may 
produce  it — for  instance,  aloes  and  senna.  TIic  colic  which  occurs 
in  the  course  of  the  various  anatomical  disea,<e8  and  in  the  vari- 
ous types  of  occlusions  and  enterostcnoacs  has  been  described  in 
sq>aratc  chapters.  When  this  painful  condition  occurs  three  or 
four  times  in  one  year  in  the  same  indtWdual,  cspectaliy  if  habitual 
constipation  cm  be  excluile<i.  it  .-(hould  arouse  the  suspicion  of  a 
dcvclo]>ing  entcrostcnosis  due  to  pscudoligamcnts  or  contracting 
cicatrices.  The  suspicion  will  gain  support  by  the  limitarion  of  the 
pressure  pain  to  one  single  spot.  When  the  abdomen  is  exposed  to 
cold  externally,  it  may  set  up  intestinal  coHc — colica  rheumatica. 

Symptomatology. 

The  onset  is,  <is  a  rule,  very  sudden,  the  pain  striking  the  patient 
in  the  lower  ahdiniiin.tl  region,  and  remaining  tocahxed  or  radiating 
to  other  regions.  The  symptoms  vary  according  to  whether  it  is  a 
transient  disturbance,  dependent,  for  instance,  upon  abnormal  forma- 
tion of  gas  or  obturation  by  gall-stones,  which  can  usually  be 
relieved  promptly,  or  whether  it  is  associated  with  a  definite  ana- 
tomical disease,  when  it  will  be  of  longer  duration.  The  form  of 
colic  <lue  to  the  imbibition  of  cold  drinks  ciin  also  be  relieved  very 
promptly.  The  pains  arc  severe  ;  the  patient  bends  forward  or 
turns  over  on  his  abdomen,  sometimes  pressing  both  hands  into 
the  umbilical  Rgion.  There  is  an  indescribably  anxious  and  suffer- 
ing cxpres.sion  on  tlic  fact: ;  cold  sweat  gathers  on  the  brow ;  draw- 
ing pains  may  extend  to  tlie  rectum  and  bladder ;  in  severe  cases 
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the  testicles  maj'  be  drawn  up  by  the  cremaster  muscles  ;  tfi^aP 
trcmitk-N  may  btrcunii.-  cool ;  the  puUe  is  small  and  feeble  ;  collapse 
aiid  fainting  may  supervene. 

Diagnosis. 

TTic  condition  must  be  difTercntiated  from  biliary,  renal,  uterine, 
and  gastric  colic,  and  from  the  intestinal  di.seascs  with  a  definite 
anatomical  substratum,  Usuidly  there  is  a  distinct  history  of  the 
direct  cause  of  the  trouble,  and  the  dLignosis  is  not  difficult,  although 
it  is  not  so  easy  to  decide  wlietlier  we  are  confronted  with  a  ncuraU 
gia  of  the  mesenteric  plexus  pure  and  simple,  or  with  an  intestinal 
colic  associated  with  tetanic  sjxism  of  the  nuiscularis.  For  purposes 
of  treatment  this  really  makes  vcr^-  little  difference.  The  tyjicx  of 
colic  due  to  an  anatomicopatliologic  substratum  require  a  careful 
diagnosis. 

Treatment. 

The  tre-itmcnt  consists  of  removal  of  the  cause,  whatever  that 
may  be;  for  insUnce.the  relief  of  a  fecal  obstruction  or  the  liasten- 
ing  of  the  expulsion  of  a  g;ill-3loue  or  fermenting  excess  of  food. 
The  treatment  of  the  colic  due  to  intestinal  parasites  is  described  in 
a  separate  chapter  ;  that  owlnjj  to  the  prolonged  effects  of  cold  on 
the  abdomen  requires  hot  external  cataplasms  and  hot  teas,  camo- 
mile,  peppermint,  or  any  good  Chinese  or  Formosa  tea  internally. 
The  only  medicine  th.-it  will  be  required  is  opium — ^  o(  a  grain 
of  the  dcnarcolizcd  extract,  one  te.i!*poonful  of  the  camphoratcit 
tincture  of  opium,  or  from  ten  to  twenty  drops  of  the  ordinary  deo- 
dorized tincture  may  suffice  to  cut  the  attack  short  if  it  is  not  a 
»e\'cre  one.  Kxccptionally.  intense  colic  demands  morphin  hypo- 
dcrmically.  I'rolonfjcd  and  intense  attacks  may  require  re[K.-aled 
doses  of  these  medicines.  During  the  attack  it  is  best  to  abstain 
from  all  food  and  remain  in  bed. 

I'lic  acute  and  chronic  nervous  cntcralgias  have  been  described 
in  a  separate  chapter. 


CHAPTER  XVII. 
METEORISM— TYMPANITES. 

McCcorism  ii]caii»  di-stentJon  of  the  intestine  uilh  gases.  It  is 
derived  from  the  Greek  word  piTtuipiZi:.,  to  elevate.  Tympanites  is 
derived  from  the  Greek  word  rripKan.,,  me;ining  drum,  and  designates 
the  distention  of  the  abdomen  caused  by  paralysis  of  the  muscular 
coats  of  the  intestines  and  their  inflation  with  gas.  Curiously  enough, 
both  terms  do  not  refer  specifically  to  tiie  intestine,  but  to  disten- 
tion of  the  abdomen.  Such  meieorism  occurs  in  inte.ilinal  perfora- 
tion, where  the  gas  accumulates  between  the  intestine  and  the 
abdominal  wall.  It  would  l>e  preferable  to  continue  the  former 
exactness  of  application  of  the  two  terms,  and  apply  the  word 
"  mcteorism  "  to  the  acute  forms,  and  the  word  "  tympanites  "  to 
the  chronic  forms,  of  abnormal  intestinal  gaseous  distention.  The 
two  conditions  arc  so  frequently  described  in  the  clinical  part  of  the 
work,  especially  in  the  introduction  to  the  entcrostcnoses  and 
occlusions,  as  well  ;ls  in  the  chapters  on  Dyscntcrj-,  Carcinoma, 
Ulcer,  Dystrypsia,  etc.,  that  in  this  place  the  remarks  concerning 
them  may  be  limited. 

The  intestines  contain  a  certain  amount  of  gas  under  perfectly 
normal  conditions,  and  meteorisni  docs  not  develop  although  there 
is  a  continuous  introduction  and  form.ition  of  ga.s,  because  the  sur- 
plus is  removed  :  (l)  Ry  erticlation  ;  (2)  by  absorption  and  excre- 
tion of  gases  through  the  tungs  ;  (3)  by  the  pas5.ige  of  flatus.  In 
many  healthy  individtuds  little  or  no  eructation  and  evacuation  of 
flatus  take  place,  which  is  an  evidence  of  the  fact  that  by  far  the 
greater  amoimt  of  intestinal  gas  is  gotten  rid  of  by  means  of  absorp- 
tion through  the  intestinal  wall  and  diflusion  through  the  pulmonary 
gaseous  interchange.  Tacke  (Inaug.  DL^s.,  Berlin.  1S84)  lias  cal- 
culated that  in  the  rabbit  from  ten  to  twenty  times  more  of  intes- 
tinal fjases  are  excreted  through  the  lungs  than  pass  out  by  flatus 
through  the  anus.     These  experiments  arc,  of  course,  not  directly 
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applicable  to  tlic  human  bu-ing,  in  whcim.  according  to  ZuiiU  ("  Ver- 
handl.  d-  Vcrcin  f.  inncrc  Med.,"  Ikrliii,  84).  the  anal  excretion  is  at 
least  equally  a-i  important  as  the  respiratory.  This  is  tlie  case  so 
far  as  clinical  observations  go.  Regnault  and  Rcisct  were  among 
the  first  to  demonstrate  the  excretion  of  marxli-gas  by  the  rtrspiralory- 
air.  and  to  trace  its  origin  to  the  intestinal  canal. 

Variety  of  Intestinal  Gases. 

A  part  of  the  intestinal  gas  is  atmospheric  air  which  is  swal- 
lowed with  the  food,  and  in  certain  gastric  neuroses  it  is  swallowed 
in  the  intervals  between  the  taking  of  food.  The  oxygen  of  the 
atmospheric  air  is  absorbed,  and  little  or  none  of  it  is  found  in 
the  colon.  Tlie  next  most  frequent  gas  is  CO^  It^  presence 
is  ascribablc  to  three  sources:  (1)  Diffusion  from  the  intestinal 
blood-vessels;  (2)  neutralization  of  the  carbonates  in  the  diet  or  in 
the  digestive  secretion-t  by  the  HCl  of  the  gastric  juice,  or  under 
abnormal  conditions  by  the  organic  acids  fonucd  in  the  course  of 
fermentation ;  (3)  by  the  fermentation  of  carbohydrates.  Tlie 
other  gases  which  originate  in  the  course  of  putrefaction  are  H, 
NH3.  CH,.  and  H,S. 

As  melcfirism  frequently  goes  hand  in  h.ind  with  drculatory 
disturbances,  Zuntz  was  of  the  opinion  that  the  disproportion  be- 
tween gas  development  and  g.TS  resorption  by  the  blood  played  tlie 
most  important  role  in  the  etiology  of  this  condition  (*'  Deutsch. 
med.  Zeitschr.."  27  u.  30,  October,  1884).  The  opinion  h.id  been 
expressed  by  Lcydig  that  tlie  intestinal  canal  participated  in  the 
function  of  resjMration.  He  believed  to  have  found  evidences  of 
this  function  in  the  intestinal  canal  of  Cofntis  fossiiis,  a  fish  some- 
times known  as  the  spine  loach,  or  groundling.  Special  investiga- 
tions which  were  undertaken  with  regard  to  this  point  by  J.  Paneth 
could  not  confirm  the  assumption  of  Lcydig.* 

The  chapter  on  this  interesting  phenomena  is.  however,  by  no 
means  closed,  for  there  really  are  lower  animals  that  breathe  through 

•  "  LVhcr  d«i  Epithel  des  Mlttsldames  von  Crtitii  fiiuUii,"  "  Ccntniltil.  f.  Fhj*.," 
Bd  ti,  18SK.  S.  ^%i ;  No.  14,  S.  6jl.  Cboipjire  alio  ilir  rrtiiltt  of  S.  P.  Scfairri>Kk. 
"Sur  I'lcidc  aubonic|ue  dc  VEiiomac,"  "Bulletin  At  I'Aud.  R.  Att  tatnm  et  dei 
letlre*  du  Ehiiwiiiiik."  1S91  ;  [he  umc  authnr,  "  Nourcltct  r«chetch«  iiit  I'affwrllian 
de  I'acide  carboniqu«  d>ni  I'Etloouc,"  iiiJ.,  pour  I'uinfo,  1S91,  C«|>enha^n,  1S9]. 
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the  intciiltnal  canal  (sec  illustration  of  tracheal  sy.itciii  at  the  sides  of 
atimcntary  canal  of  the  Affrion  (an-a.  Claus'  "Text-book  on  Zool- 
ogy," English  translation  by  Adam  Sedgwick,  p.  71).  In  j^^lma 
liiella  there  \s  also  a  fonn  of  rx-ct»l  respiration,  and  the  pokver  of 
tlie  intestinal  ejiitlielium  in  the  human  being  of  absorbing  gases  and 
excreting  them  by  way  of  the  blood  chanueU  through  the  lungs 
may  be  looked  upon  as  a  rudimentary  function,  the  last  trace  of 
the  respiration  through  the  alimentary  canal  in  lower  animals. 

Etiology  of  Meteorism, 

Meteorism  may  be  brought  about  by  three  conditions  :  (i)  Ab- 
normal introduction  of  gas  into  the  gastro-intcttinal  tntct ;  (3)  ab- 
normal formation  of  gas  within  the  intestinal  tract ;  (3)  obstructed 
or  diminished  ei'acuaiion  of  gas. 

I.  Abnormal  Introduction  of  Gas  into  the  Gastro-intestinal 
Tract. — The  gaseous  distention  by  abnormal  introduction  of  air  i.sa 
pathological  condition  occurring  in  certain  neurasthenic  states  under 
tlve  name  of  pneumatosis  or  aeropiiagy.  This  sw^dlowing  of  air  is 
sometimes  a  very  incorrigible  morbid  habit  (sec  author's  ■"Diseases 
of  the  Stomach,"  second  edition,  pp.  754.  75;).  It  is  said  that  ac* 
cumulations  of  gas  in  the  intestine  amounting  to  meteorism  may  occur 
from  the  imbibition  of  large  quantities  of  liquids  chained  with  CO,. 
Personally,  the  author  has  never  observed  meteorism  originating 
from  this  cause,  though  it  may  undoubtedly  aggr^ivale  .iny  already 
developing  tendency  toward  this  condition,  and  carbonated  u-aters 
should  not  be  taken  in  disea-ses  that  are  liable  to  \x  complicated  by 
meteorisra — for  instance,  enteric  fcwr,  appendicitis,  peritonitis. 

a.  Abnormal  Formation  of  Gas  Within  the  Intestinal  Tract 
(Intestinal  Fermentation). — This  depends  upon  several  factors : 
(a)  The  amount  of  fermentable  food  in  the  intestine  at  any  time — for 
instance,  the  amount  of  carbohydrate  and  fats  ;  (/•')  the  number  and 
character  of  the  bacteria  which  are  in  the  intestine ;  (c)  the  rate  of 
pcristitiivis.  The  carbohydrates  and  cellulose  in  thedict  produce  most 
of  the  NH,,  whereas  the  lactic  acid,  butyric  acid,  acetic  acid,  and 
alcohol  fermentation  form  tlic  hydrogen  and  CO,.  In  all  these  con- 
ditions the  diet  is  a  more  imi>ortant  factor  than  the  bacteria.  Patienbi 
subject  to  meteorism  should  avoid  alt  vegetables  rich  in  cellulose — 
for  instance,  peas,  hearts,  lentiU,  carfx>ts,  turnips,  cabbage ;  all   food 
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in  wliich  tliere  is  liable  to  be  yeast  still  capable  of  producing  its 
characteristic  biologic  action.  Saucr-kraiit  is  one  oftlic  most  dis- 
astrouii  articles  of  diet  for  producing  metcorism.  Some  paiienU 
exhibit  curious  idiosyncrasies,  and  evolve  enonnous  quantities  of 
gas  from  foods  which  will  be  digested  vvitli  facility  in  other  indi- 
viduals :  thus  tlic  author  has  observed  patients  in  whom  stet^ed 
plums,  and  othei's  in  whom  milk,  would  produce  extreme  meteor- 
ism.  The  relation  of  intestinal  fermentation  to  the  bacteria  is  dwelt 
upon  in  the  chapter  on  this  subject  by  Dr.  W.  R.  Stokes. 

3.  Diminished  or  obstructed  evacuation  of  gas  may  be 
brought  about  by  anything  th.it  intirferes  with  :  (a)  Eiiictation 
of  gases ;  [f>)  discharge  of  flatus  ;  (c)  absorption  of  gas  through  the 
mucosa.  Interference  with  eructation  may  occur  in  cardiospasm 
and  obstructions  of  the  esophagus  and  cardia.  Diminished  or  ob> 
structed  discharge  of  flatus  occurs  in  the  enterostcnoses,  tlie  vari- 
ous forms  of  obstruction,  intestinal  neoplasms  and  titrictures,  any 
condition  leading  to  paralysis  of  the  muscularis,  such  as  atro- 
phy of  the  intestinal  muscularis,  diffuse  serous  transudation  of  the 
muscular  layer,  such  as  occurs  in  peritonitis,  etc.  The  mctcorism 
which  is  observed  in  certain  infectious  diseases,  especially  in  enteric 
fever,  is  due  to  a  loss  of  muscular  tonicity.  The  mechanism  of 
gaseous  distention  ajitl  the  so-called  obstruction  bj'  gas  itself — 
gmperre — have  been  described  in  the  introduction  to  the  chapter  on 
Enterostcnoses  and  Occlusions.  The  occurrence  of  extensive 
meteorism  in  infectious  diseases  is  generally  inteqireted  as  an  un- 
favorable sign,  because  it  signifies  a  loss  of  muscular  tonus  which 
occurs  only  in  extreme  collapse.  The  immense  distention  to 
which  the  bowel  is  subject  as  a  result  of  meteoiism  in  the  occlu- 
.stcins  constitutes  in  ifelf  a  cause  of  further  ga.-ieous  accumulation, 
because — (r)  it  inhibits  the  absorption  of  gas  through  the  intestinal 
blood-vessels,  and  (3)  because  the  excessive  distention  produces  a 
paralysis  of  the  musculature.  The  gravest  and  most  extreme  forms 
of  nieteoriMn  are  observed  in  pueT|>eral  peritonitis,  for  here  the  par- 
alysis  of  the  intestinal  muscularis  and  the  distention  of  the  abdom- 
inal musculature  permit  of  the  most  extensive  exjiansion  by  the 
gaseous  accumulation.  The  absorption  of  gas  from  the  inte.<tinal 
mucosa  is  impeded  in  disca-ici  involving  the  superficial  columnar 
epithelium. 
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Meteofism  Occurring  in  Hystericiil  and  Hypochondriacal 
Individuals. — -hsychicalTcctions  nwy  produce  extensive  nictcoiisin 
in  hysterical  {xiticnts  within  a  very  short  lime.  Tlie  cundition  may 
continue  for  Mrvcral  days  or  e^cn  weeks,  to  disappear  spontan- 
eously or  under  llic  influence  of  other  psychic  factors  or  thc;ni]K-M- 
tic  appUcations,  such  as  abdominal  massage  or  electric  treatment. 
In  a  number  of  hysterical  paticnLt  the  Author  has  obsen'ed  tyni- 
panites  extending  during  the  entire  menstrual  [icriod ;  it  has  also 
been  observed  after  parturition.  In  others  it  Apfxu'eiitly  <Ieve)ops 
and  disappears  witJiout  any  assignable  cause.  The  rapid  develop- 
ment of  such  mcteorism  may  be  di)e  to  nviiranthenic  iMr.ilyM.t  of 
the  intestinal  musculature,  uhich  in^y  be  promptly  rccovcrctl  from, 
like  so  many  other  forms  of  l>>'Sterical  paralyses.  Tlie  rapid  evacu- 
ation of  the  gas  has  been  explained  by  prompt  discharge  of  flatus 
by  way  of  the  anu.t.  which.  ;«  Jolly  (Zicmssen's  "Haiidhuch  d. 
spec.  Pathol,  u.  Thcrapie,"  IJd.  xii)  suggests,  would  escape  notice 
becaust:  this  flatus  is  composed  of  odorlets  ga^es  and  could  also  be 
controlled  in  escaping  so  as  not  to  cause  any  sound 


Symptomatology  and  Diagnosis. 

Mcteorisjn  ma>'  be  acute,  chronic,  or  paroxysmal,  and  locid  or 
general.  One  of  the  first  steps  in  the  diagnosis  is  to  diOercntiatc  it 
from  ascites,  which  should  not  present  any  difficulties.  In  ascites ' 
the  form  of  the  abdomen  is  distct>ded  most  in  the  lateral  region 
when  the  patient  is  in  the  d0rs.1l  piuition,  and  in  meteorisin  or  t}*m- 
panites  tile  anterior  portions  of  the  abdomen  arc  most  distended. 
In  patients  in  whom  the  abdominal  wall  i.t  rigid  the  diaphragm 
will  be  forced  up  ver>-  high,  causing  compression  of  tlic  lower 
portions  of  the  lungs  and  di.tptacemeiit  of  the  heart  dullness ; 
and  in  cases  in  which  tlie  meteorism  has  developed  rapidly, 
asphyxia,  collapse,  and  even  death  may  result.  Palpation  reveals 
an  increa-ted  tension  which  may  be  clastic,  like  a  distended  rubber 
air-cushion,  but  sometimes  is  very  resistant  and  hard.  Percussion 
gives  a  deep,  clear,  ajid  loud  resonance.  When  conjoint  percus- 
sion and  auscultation  h  practised,  a  metallic  ruionancc  is  elidted 
which  ma)-  be  confined  to  single  portions  of  the  bowel.  Under 
particularly  favorable  circumstances  this  may  give  a  due  to  tlie 
scat  of  the  obstniction  in  cases  of  intestinal  occlusion. 

*36 


During  meteonsm  the  iotesoxal  loops  possessing  tbe  longest  mes- 
ciUcr>'  rise  to  tbe  sur^cx,  pressii^  lunfe^  against  the  inner  side  of 
the  abdominal  N-all.     Occaskmally  tbe  colon  is  so  characteristically 
distended    that   it  can  be  recognized  by  inspection.     All   conclu- 
sions regarding  tbe  seat  of  dilated  intestinal   loops  from  inspec- 
tion, palpation,  or  percussion  should  be  draw^  with  gteat  caution, 
because  tbe  most  mobile  loops  are  capable  of  tlie  most   surpris- 
mg  displacement   by  this    distenbon.      For  instance,  tbe  descend- 
ing colon  has  been  found  displaced  &r  over  to  the  right,  where  we 
should  nonnally  expect  the  asv:endtng  colon,  and  the  transverse  colon 
has  frequently  been  found  distended  and  displaced  so  as  to  occupy 
a  position  below  the  umbilicus.    Disappearance  of  the  liver  dullness, 
90  that  or  percussion  the  lung  resonance  passes  o\er  immediately 
into  the  l)'mpanitic  resonance  of  the  intestines,  is  frequendy  observed 
in  these  conditions.     The  excursions  of  the  diaphragm  are  tlicn  so 
impeded  that  the  respiration  becomes  exclusively  costal,  very  super- 
ficial, and  accelerated.     In  extreme  cases  the  ejes  may  bulge,  and 
there  are  dyspnea,  cyanosis,  and  swelling  of  the  jugular  veins 
Painful  sensations  are  quite  constant  with  tliis  distendon,  tliough  the 
characteristic   intestinal  colic,  which,  as  Nothnagel  specifies,  always 
implies  a  tetanic  contraction  of  the  intesdne,  is  rare.     In  typhoid 
fever,  pneiinionia,  appendicitis,  puerperal  peritonitis,  meteorism,  be- 
sides being  a  very  grave  sign,   may  be  the  direct  cause  of  death. 
The  more  rapidly  the  gaseous  di^^lentioii  develops,  the  more  serious 
are  its  effects.      Quite  a  number  of  symptoms  usually  attributed  to 
the    meteorism    are    really   due   to  the  underlying  disease  and   the 
accompanying  nervous  effects. 

Treatment. 

The  means  of  relieving  meteorism  and  tympanites  consist  of  :  (l) 
Efforts  to  excite  tlie  inte;itinal  peristalsis  by  purgatives  or  by  carmin- 
atives ;  (2)  by  external  abdominal  niassa^'e.  hot  or  cold  friction, 
counterirritatioii,  or  electricity  ;  (3)  by  mechanical  removal  of  the 
gas  by  means  of  the  rectal  tube  and  bj-  laryc  enemata,  or,  If  the 
case  is  grave,  by  intestinal  puncture;  (4)  b\'  efforts  to  |iroduce  ab- 
.sorption   of  the  gas  through  chemicals  administered  by  the  mouth. 

I.  Efforts  to  Excite  the  Intestinal  Peristalsis  by  Purgatives 
or  by  Carminatives. — In  the  previous  account  of  the  etiology  it 
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has  bn-n  .ttatc<l  tliat  the  bacterial  influence  is  n  prominent  factor  in 
causing  mctcorisni.  Tliis  suggests  that  perhaps  an  effort  at  intes- 
tinal disinfection  wuuld  arrest  anil  alleviate  the  ga-teoiis  ctistention  ; 
and,  based  upon  this  idea,  a  perfectly  tinju»liliabtc  and.  to  the 
author's  sense,  horrible  abuse  of  the  so-called  intestinal  anliscptiot 
has  taken  hold  of  some  tiicrapcutists.  We  should  not  forget  that 
the  best  intestinal  antiseptic  that  we  have  is  the  normal  peristalsis 
of  the  intestine,  and  that  there  is  some  not  as  yet  clearly  defined 
natural  provision  for  intestinal  iliiiinfcclion  which  is  often  injured 
by  the  very  means  we  give  to  destroy  the  intestin<^  bacteria.  An 
analogous  prowsion  exists  in  the  vagina.  C>bstetriciaiis  have  now 
fecogni«:d  that  disinfection  of  the  vagina  b}'  antiseptics  during 
norm:il  labor  can  certainly  work  a  great  deal  of  harm  and  rarely 
cfieets  any  benefit,  because  there  aR-  in  the  female  genital  passages 
natural  protective  provisions  against  bacterial  infection  which  go  a 
great  ways  toward  preventing  the  entrance  of  pathogenic  micro- 
organisnis.  These  provisions  can  lie  injured  by  antiseptic  irrigations. 
In  a  similar  manner  the  human  intestine  is  endowed  with  a  natural 
means  of  defense  against  bacteiia  which,  while  we  can  not  as  >-ct  ex- 
actly define  it,  we  know  positively  exists  (R.  Schiitz,  "  Berlin,  klin. 
W'ochenschr.."  1900,  No.  25).  Therefore  one  of  the  first  principles 
of  treatment  is  to  avoid  intestinal  antiseptics  as  much  as  possible, 
and  first  to  try  tlic  simpler  methods  of  treatment.  Among  tliese  are 
the  administration  of  castor  oil  or  aloes.  Naturally,  when  there  is 
an  underlying  disease  which  coiitraindicates  the  use  of  purgatives, 
these  can  not  be  cmplo>'ed.  The  next  most  available  means  of 
treatment,  which  is  particularly  effective  in  the  milder  cases,  are  the 
aromatic  canninalivcs.^-camomile,  caraway,  peppermint,  cinnamon. 
ani.<ie  seed,  fennel  seed,  clr»ves, — which  arc  best  administered  in  the 
form  of  teas.  According  to  louder  Brunton,  carminatives  promote 
the  absorption  of  gas  from  the  intestinal  mucosa.  A  mixture  which 
has  proved  of  great  .i.i>.i%taiice  in  itie  author's  experience  in  the 
treatment  of  the  so-called  flatulent  colic  is  known  as  the  comjiound 
mixture  of  senna: 

ft.     HagnHium  ni1i:A>l«. 4     onnoe* 
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A  substance  lias  been  recommended  by  Foss  ("  Dcutsch.  Arch.  f. 
klin.  Med.,"  Hd.  lvi,  136),  called  "cn/i-yo/,"  which  is  said  to  combine 
tlie  property  of  intestinal  disinfection  with  thai  of  a  pui^ativc,  but  the 
author  has  not  had  sufficient  experience  with  this  remedy  to  recom- 
mend it.  Castor  oil  and  calomel  are  legitimate  remedies  in  this  condition. 

Wc  possess  no  means  which  can  increase  the  power  of  the  intes- 
tinal mucosa  to  absorb  the  gases.  One  can  not  predict  in  each  case 
just  which  purgative  will  be  the  most  available  .ind  eflcctivc.  Those 
which  have  been  mentioned,  with  the  exception  of  the  cnterol,  have 
been  the  most  helpful  in  the  author's  own  experience,  tliough  in 
severe  cases  they  Iiave  ileserted  him  and  he  had  to  luve  recourse  to 
some  of  the  other  methods  to  be  described  presently. 

3.  External  applications,  counterirritations,  methodical 
massage,  and  electricity  all  have  their  proper  sphere  of  uscfulncs.**. 
Naturally,  massage  am  not  be  used  where  there  is  dysentery,  typhoid 
fever,  or  cnterostcnosis^  When  there  is  no  obstruction,  electiicily 
in  the  form  of  the  galvanic  and  faradic  currents  combined  is  some- 
times very  helpful,  especially  if  one  pole  is  inserted  into  the  rectum 
by  means  of  a  rectal  electrode,  and  the  other  pole  is  placed  on  tlic 
abdomen  in  the  form  of  a  broad  plate. 

3.  Mechanical  removal  by  the  rectal  tube  and  large  enemata 
succeeds  when  the  mctcorism  is  not  the  terminal  symptom  of  some 
grave  underlying  disease  that  has  led  to  intestinal  paralysis  and  col- 
lapse. Encmata  of  cold  water  are  frequently  followed  by  a  striking 
prompt  discharge  of  gas,  very  likely  by  setting  up  a  sudden  intestinal 
peristalsis.  Abdominal  puncture  may  become  necessary  in  extreme 
cases  to  save  life.  The  technic  and  criticism  of  the  method  arc  given 
in  the  chapter  on  Enterostcnoses,  It  is  important  to  bear  in  mind  that 
the  puncture  must  be  made  by  the  quickest  and  most  sudden  stab 
movement  into  the  distended  loop  witli  the  trocar,  in  order  to  pre- 
vent the  escape  of  the  intestinal  wall  from  the  pressure  of  the  enter- 
ing instrument.  It  should  not  be  used  in  intestinal  paralysis,  and 
if  there  are  symptoms  of  enterostcnoses,  the  puncture  should  be  fol- 
lowed by  a  laparotomy. 

4.  The  efforts  to  bind  the  gases  chemically  by  magncMa  iista, 
prepared  chalk,  ch-ircoal,  or  bismuth  subnitrate  are  generally  fol- 
lowed by  no  improvement  whatever.  This  plan  of  treatment,  in  the 
author's  opinion.  con.^tttutM  a  waste  of  time,  and  sometimes,  by  <lc- 
f^nging  gastric  digestion,  even  complicates  tlie  clinical  situation. 


CHAPTER  XVin. 


INTESTINAL    INDIGESTION-DYSTRYPSIA 
INTtsriNALIS. 

Nature  and  Concept. 

By  this  IciTO  is  understood  any  abnormalit)'  in  the  digestive  pro- 
cesses occurring  in  llie  inlfslimd  canal.  The  designation  "dys- 
pepsia," includingas  it  docs  tiie  stem  of  the  word  "pepsin,"  should, 
logically,  be  used  only  in  refcreiicc  to  such  (liflicultics  of  digestion 
in  which  pepsin  is  a  factor — for  instance,  in  reference  only  to  gastric 
indigestion.  The  term  "  imeslinal  dys|)e|>sia "  is.  therefon:.  not 
strictly  correct.  The  most  important  eiizj-mc  in  intcsbnal  digestion 
is  trypsin,  and,  accordingly,  the  author  has  in  a  former  writing  sug- 
gested the  use  of  the  word  "  intestinal  dj-strj-psia "  for  the  indigcs- 
tiofis  which  are  directly  dependent  U]K>n  disturbed  activity  of  the 
intestine  itself.  For  those  cases  which  aic  due  to  disturbances  in 
the  function  of  the  liver  or  biliary  apparatus  tlie  designation  "  he- 
patic  dystry]>sia."  and  for  those  dependent  upon  disturt>ed  function  of 
the  pancreas  ihc  designation  "  paiicre:ttic  dystrypsia,"  are  suggested. 
These  latter  tcnns  were  first  used  by  Lukjanow  ("Allgcm.  I'athol. 
dcr  Verdauung  ").  indepcndenliy  of  the  author.  It  is  not  always 
an  easy  matter  to  locate  the  symptoms  which  arc  interpreted  as 
intestinal  dy.s;>e]>sia  exactly  in  the  intestinal  canal.  What  i.s  fre- 
quently considered  intestinal  dyspepsia  is,  in  fact,  gastric  d)'spepsia 
occurring  in  a  dilated  or  prolapsed  stomach.  This  makes  the 
importance  of  chemical  and  microscopic  study  of  the  gastric  con- 
tents, in  such  ctses,  ct-ident.  Tlie  position  and  sixc  of  tlie  stomach 
should  also  be  ascertained  by  one  of  the  methods  enumcraled  in 
Ihc  autlior'fl  work  on  "  Diseases  of  the  Stomach."  second  edibon. 
paj;cs  98-113.  Intestinal  indigestion  may  be  due:  (1)  To  ab- 
normalities of  secretion ;  (2)  to  abnormalities  of  absorption ;  (3)  to 
abnormalities  of  peristalsis.  While  the  clinical  picture  of  this  de- 
ntngeinenl  may  be  due  to  disturixmce  of  one  of  these  functions  only, 
— for  instance,  there  arc  cases  where  the  only  demonstrable  abnor- 
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mnlity  is  the  exclusion  of  the  bile  from  the  intestinal  canal  (icterus), 
— ill  ihc  majority  of  cases  Iwu  or  all  tlircc  of  tiiese  funclioiiK  are 
pnlhological. 

The  first  question  to  decide  is  whether  the  intestinal  imligeslion 
is  due  to  an  organic,  anatomically  demonstrable  disease,  or  ^vliether 
it  is  purely  functional ;  for  the  latter  may,  for  instanoe,  occur  in  the 
abnormalities  of  pciistalsis.  and  produce  marked  suficring  from 
exaggerated  or  irdiibitcd  muscular  contractions  of  the  bowel  in  the 
total  absence  of  any  anatomical  lesions. 

It  is  not  expedient  to  classify  intestinal  indigestion  as  due  to 
actual  anatomical  changes,  on  the  one  hand,  or  to  functional  (neu- 
rotic) influences,  on  the  other;  nor  can  it  practically  be  con.stdered 
under  tiie  three  t)'pea  of  intestinal  dyspepsia  due  to  the  disturbances 
of  si-cretion,  absorption,  or  jierislatsis.  It  is,  tn  f^ct,  still  a  matter 
of  debate  whether  a  definite  classification  of  the  various  types  of  this 
intestinal  disturbance  is  at  all  ]>ossiblc  or  practical  in  the  present  state 
of  our  knowledge  of  the  intestinal  physiology  and  pathology,  for 
much  is  still  to  be  learned  conceniing  the  inleniction  of  the  succus 
cntcricus,  pancreatic  juice,  and  tlie  bile,  and  also  concerning  the 
changes  which  occur  when  the  complex  gastric  chyme  mingles  with 
the  mixed  duodenal  secretion.  Conscious  of  the  tlefccts  of  scheina- 
tixalion,  and  not  wishing  to  attiiliute  too  much  importance  to  the 
following  classification,  it  is,  nevL-rthcless.  offered  as  the  only  ar- 
rangement that  suggests  itself  to  nic  at  present  for  the  purpose  of 
succinctly  detailing  the  various  forms  of  intestinal  indigestion.  This 
attempt  is  all  the  more  justifiable  because  of  a  confusing  variance 
of  opinion  concerning  the  factors  that  constitute  intestinal  indiges- 
tion, and  the  |).ithological  physiology  ejecting  it,  as  expressed  in 
the  American  literature  of  the  last  ten  years.  Accordingly.  I  would 
suggest  arranging  the  v'arious  types  of  this  abnormality  in  the  fol- 
lowing order : 

t.  Intestinal  indigestion  due  to  p.ithologieo-anatomical  alterations 
in  the  structure  of  the  intestinal  walls,  nerves,  lymphatics,  or  blood- 
vessels. 'I'hcsc  arc  the  dystr>'psias  that  occur  in  association  with 
the  various  forms  of  enteritis  or  enterocolitis,  intestinal  ulcers, 
neoplasms,  obstructions,  stenoses,  displacements,  etc. 

II.  Absence  or  deficiency  of  the  intestinal  digestive  secretions, 
especially  the  bile  and  p,increatic  juice. 
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III.  Intestinal  indigestion  due  to  qualitative  or  quantitative  irri.-g> 
utaritics  in  the  diet.  Under  tfiis  may  be  distinguished  three  sub- 
types: (1)  The  diet  i*  excesMve  in  quantity  and  can  not  be  tnins- 
formed  in  tlic  normal  manner  by  tlic  amount  of  digestive  secretions 
present ;  {2)  the  diet  may  be  normal  in  quantity,  but  irregularly  and 
unhealthfully  mixed — there  may  be  too  much  fat.  too  much  proteid, 
or  too  much  carbohydrate ;  (3)  the  diet  cuntai[i.s  abnormal  injurious 
substances,  either  in  the  form  of  toxins,  the  result  of  putrefaction 
anil  ferment^ition  in  the  diet,  or  of  chemical  .stibstance.1  that  may 
have  been  added  by  accident  or  for  therapeutic  reasons,  (Many 
chemicai.s  and  medicines  taken  for  the  relief  of  ga^tro-inte^liiial  or 
other  diseases  exert  a  deleterious  eflect  upon  the  normal  course 
of  digestion.) 

IV.  Intestinal  indigestion  due  to  abnonnal  bacterial  activity, 

V.  Intestinal  indigestion  due  to  abnonnal  gastric  chemistry. 
Thus  far  the   intestinal  d)'strypsias  may  be  designated  as  those 

which  artse  from  abnonnaUtiea  of  the  intestinal  content)  or  of  the 
intestinal  wall  itself.  \Vc  now  come  to  two  forms  which  arc  distinct 
from  tliosc  hitherto  enumerated  : 

VI.  Intestinal  indigestion  of  nervous  origin — neurasthenia  intes- 
tinalis.  Thi.^!  should,  logically,  be  classed  under  tlie  neuroses,  but 
as  it  is  characterized  by  the  one  prominent  symptom  of  intestinal 
d)'strypsia,  it  also  demands  insertion  in  tliis  place. 

VII.  Intestinal  indigestion  caused  by  abnonnal  substances  or  irri- 
tants reaching  tlie  intestine  from  the  blood.  Undei'  this  heading  we 
class  the  d)-spepsias  occurring  in  uremia,  malaria,  septicemia,  croup- 
ous pneumonia.  er>'sipelas,  influenza,  cholera,  icterus,  diabetes,  gout, 
and  uric  acid  diathesis,  the  diseases  of  the  biood  and  blood-making 
organs,  rachitis,  osicomalacia,  etc. 

VIII.  Intestinal  indigestion  due  to  the  activity  of  intestinal  para- 
sites (exclusive  of  bacteria),  worms. 

IX.  Intestinal  dystrypsia  due  to  b>'perperista1s!s,  or  excessive 
motiUty  of  ihc  bowel. 

Let  us  now  proceed  to  consider  these  various  forms  of  intestinal 
indigestion  in  a  succinct  manner,  and  take  them  up  in  the  order 
enumerated, 
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I.  Intestinal  Indigestion  or  Dystrypsia  Due  to  Demonstrable 
Pathologico-anatomical  Alterations  in  the  Structure  of 
the  Intestinal  Walls,  Lymphatics,  Blood> vessels,  and 
Nerves. 

Tliis  series  of  abti o nil ali tics  of  intestinal  digestion  has  been  co»- 
aidercd  in  connection  with  each  of  the  anatomical  iliseftiics  to  be 
dcscril^ed  in  the  foltouing  chapters  of  this  work. 

II.  Absence  or  Deficiency  of  Intestinal  Digestive  Secretions, 
Principally  of  Bile  and  Pancreatic  Juice. 

A  correct  undciStantJiiv^'  of  this  class  of  intestinal  dystrj'psias 
necessitates  a  tliorough  knowledge  of  the  ]»hysio|i)gj-  of  tlic  diges- 
tive proces.tcs  of  llie  stomach  and  intestine,  for  which  the  reader  is 
rcfcrri'd  to  chapters  v.  vi.  and  vii.  pages  49  to  70.  in  the  author's 
work  on  "  Diseases  of  the  Stomacli."  second  edition.  Also  to  the 
chapters  on  the  Chemical  Processes  in  the  Intestine,  The  Relation 
df  Gastric  to  Duodenal  Digestion,  and  to  the  chapters  in  this  work 
on  the  Disturbances  in  tlie  Secretory  Functions  of  the  Inicitine, 
Pancreas,  .ind  Liver,  and  Their  Influence  on  the  Utilization  of  Food 
(Chap.  II  to  vi).  Intestinal  digestion  may  be  disturbed  by  abnor- 
malities in  the  three  main  secretions — the  succus  cntericus.  or 
intestinal  juice,  the  bile,  and  the  jiancrcatic  juice.  little  is  known 
of  the  abnorntal  variations  in  the  succus  cntericus.  It  conbiins  o.  j 
per  cent,  sodium  carbonate,  which  Runge  regards  as  an  important 
constituent  for  the  neutralization  of  the  gastric  chyme,  and  if  this 
secretion  i.-*  lessened  or  arrested  altogether,  it  is  conceivable  that  the 
emulsion  of  fats  will  be  disturbed,  and  perhaps  also  the  ab^oqition  of 
other  food  materials  will  be  lessened,  beciuse  of  the  p.irtial  or 
complete  absence  of  alkali,  and  failure  to  bring  ;ibout  the  pro|)er 
reaction  of  the  intestine. 

Disturbances  in  the  Secretion  of  the  Bile — Polycholia  and 
Acholia. — The  functions  of  the  liver  consist  in  the  production  of 
bile,  urea,  and  glycogen ;  it  partici]»iile.t  in  the  nictaboli.sm  of  the 
hts  and  the  conversion  of  certam  toxins  into  harmless  substances. 
Probably  the  liver  is  also  active  in  the  regulation  of  the  blood  cir- 
culation.  No  conservative  physiologist  will  undertake  to  enumerate 
all  of  the  probable  functions  of  the  liver.  Much  new  material  has 
been  pubtbhcd  in  recent  >'ear5  suggesting  new  functions,  but  the 
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results  arc  purely  hypothetical.  This  can  be  said  of  Ihe  dJttcuiision 
concerning;  the  question  nliether  the  liver  i^t  c^jKible  of  influencing 
the  coagulability  of  the  blood  after  intravenous  injection  of  pcjrtone. 
This  entire  ]K>lcmic  h  still  undecided.  Ttie  production  of  bile  in 
the  liver-cclIs  is  under  the  influence  of  a  special  sccrctorj'  mechan* 
Lsm  depending  upon  the  composition  of  tlie  food,  as  w-ell  as  upon 
the  conditions  of  the  blood  circulation  in  the  liver.  Direct  sccrc* 
tory  infiueiices  on  part  uf  secretory  nerves  have  as  yet  not  been  defi- 
nitely experimentally  established.  It  is  probable  that  nervous  in- 
fluences are  active  and  recognizable  only  a.<  far  as  tliey  control  the 
condition  of  the  lumen  of  the  blood-vessels  and  the  rate  of  tlie 
blood  flow.  A.  B.  M.iCallum.  P.  Korolkow,  and  A.  von  Kolliker 
have  described  nerve  branches  extending  to  the  livcr-cells  and  c\'cn 
to  their  nuclei.  Contraction  of  the  ab(iomin.-»l  vessels  from  any 
cause  reduces  (he  secretion  of  tlic  bile  ;  the  same  results  from  any 
causes  le^tding  to  stagnation  of  blood  in  the  liver. 

Anything  that  leads  to  paralysis  of  the  hepatic  vessels,  causing 
hy(»crem«a  of  the  liver,  at  fir.*t  cau.«e<t  an  increase  of  secretion  of  WIc 
(.^fanassiew  and  L.  Landois).  It  would  lead  too  &r  to  repeat  here 
all  the  certain  and  |)robable  he[>alic  functions  and  the  influence  of 
bile  on  intestinal  digestion.  Even  at  the  present  day  the  part  which 
the  bile  takes  in  the  work  of  digcition  constitutes  the  object  of 
active  discussion.  According  to  one  group  of  investigators,  the  bile 
is  simply  an  excretion.  consLiting  of  refuse  matter  which  lioes  not 
influence  the  digestive  functions.  According  to  oclicrB,  bile  plays  a 
very  imgKin^uil  role  in  the  <ligcstive  process.  The  truth  is  ]>rol>al)ly 
midtvay  between  these  two  extreme  aspects.  It  has  been  estab- 
lished beyond  a'doubl  that  exclusion  of  bile  from  tlie  intestinal  eanal 
causes  stich  a  reduction  in  the  quantity  of  fats  absorbed  that  only 
one-se%-enth  to  one-half  of  the  amount  of  fat  which  is  utilized  when 
the  bile  can  enter  the  intestine  comes  to  absorption  (Bidder-Schmidt, 
Voit.  Rohmann,  F.  R.  Mfdlor.  J.  Munk).  In  icterus  a  consiilerable 
reduction  of  fat  resorption  has  been  demonstrated  with  certainty 
when  there  wa,-*  comjilete  exclusion  of  bile.  According  to  Roh- 
mann and  }.  Munk,  the  relation  between  fatty  adds  and  neutral  fats 
is  changed  in  the  alwence  of  IhIc,  so  thai  the  fat  ex|>elle<l  in  the  feces 
then  consists  of  from  So  to  90  per  cent,  of  fatty  acids  {one  part  of 
neutral  fat  to  nine  jnrU  of  fatty  acids),  while  under  normal  condi- 
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tions  the  feces  contain  only  from  two  lo  two  aii<l  a  half  |wrts  of  free 
fatty  acids  to  one  part  of  neutral  fat  The  cause  of  thU  increase  of 
fatty  acids  is  not  known,  unless  it  is  due  to  an  exceptive  bacterial 
activity  in  breaking  down  the  fats,  the  bacteria  having  an  easier  task 
to  accomplish  this  in  the  absence  of  the  antiseptic  action  of  the  bile. 
The  pancreatic  juice  is  capable  of  splitting  up  three  times  aii  much 
fiit  when  bile  is  present  as  when  it  is  absent  (M.  W.  Nencki).  Ac- 
cording to  R.  Fleischer,  this  is  not  due  to  any  special  fat-splitting 
ferment  in  the  bile.  There  is  no  doubt  concerning  Uic  inllucncc  of 
bile  in  increasing  the  peristalsis,  nor  concerning  its  antiseptic  action. 
The  hepatic  secretion  possesses  no  proteolytic  activity.  W.  Kllenber- 
gcr  and  llofmcister  ("  Verglcichende  I'hysiologie,"  t.  Theii.S.  778) 
state  that  a  mixture  of  bile  and  pancreatic  juice  lia.*  a  marked  pro- 
teolytic activity,  and  Rachford  and  Southgate  ("  Medical  Record," 
1 895,  p.  878)  assert  thai  a  mixture  of  pancreatic  juice  plus  bile  plus 
HCI  can  accomplish  more  work  in  proteolysis  than  can  any  other 
known  pancreatic  mixture,  a  statement  which  has  been  denied  by 
R.  H.  Chittenden  ("  Amcr.  Jour  of  Physiol.,"  vol.  i,  p.  334,  "On  the 
Influence  of  Bile  and  Bile  Salts  on  the  I'ancrcatic  I'rotcoly.'iis ") ; 
B.  K.  Rachford  ("  Amcr.  Jour,  of  Physiol.."  p.  4S3)  concludes  that 
a  small  quantity  of  free  HCI  hos  little  nr  no  rcLirding  influence  on 
the  dia^atic  action  of  pancreatic  juice,  but  that  large  quantities  of  free 
HCI  very  materially  retard  the  diastatic  action  of  pancreatic  juice. 
Acid  proteids  in  small  quantities  slightly  increase  the  diastatic  action. 
Sodium  bicarbonate  has  a  very  destructive  innucnc<^  on  the  diastatic 
action  of  pancreatic  juice.  Bile  slightly  expedites  this  action.  He 
also  reasserts  in  this  pa^icr  that  bile  not  only  checks  the  retard- 
ing influence  which  free  HCI  in  large  quantities  exerts  upon  the 
diastatic  action  of  pancreatic  juice,  but  in  the  presence  of  free  HCI 
bile  very  matenally  ex[)edites  the  action  of  the  juice.  The  author 
has  repeated  the  experiments  of  Rachford,  according  to  the  condi- 
tions slated  in  his  paper,  and  is  able  to  confirm  them  and  agret^witli 
him  in  his  main  conclusions.  In  the  exjierinirnts  it  will  be  seen 
that  from  fuur  to  eight  minims  of  bile  were  sufficient  to  neutralixe 
the  retarding  influence  of  from  four  to  eight  cubic  centimeters  of  a 
0.1  per  cent,  .solution  of  HCI  without  destroying  the  acid  reaction 
of  the  mixture.  It  is  impossible  to  state  the  rule  regarding  tlic 
exact  amount  of  bile  neeesi«iry  to  neutralize  the  retarding  influence 
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oTa  definite  amount  of  HCl,  thereby  giving  to  a,  ildinite quantity  of 
pnncrealic  juice  its  greatest  diastiitic  power.  But  tlic  staicinciiLs  of 
Racliford  arc  substantially  correct.  In  a  similar  manner,  as  bile 
checks  the  retarding  intlwencc  of  free  HCI.  it  also  has  a  marked 
power  in  diminishing  the  retarding  influence  which  itodium  bicarbon- 
ate li.i.t  ujion  the  di;ist<itic  action  of  pancreatic  juice.  If  there  is  .my 
Croc  acid  in  the  food  as  it  is  discharged  from  the  stomach  into  the 
(Itindenum.  the  bile  will  neutralize  this  acid,  and  thereby  assist  the 
acid  protcids  rcsultiit)^  from  gastric  digestion  to  bring  about  ttie 
most  favorable  coiiditionii  for  the  diastatic  action  of  the  panctx:atic 
juice. 

Conccminf;  the  diastatic  ferment  in  the  bllc  itself,  the  opinion  has 
been  expressed  that  it  is  nothing  hut  the  ptyalin  which  has  t>een 
absorbed  from  the  mucosa  of  the  stomach  and  duodenum  and  rccx- 
cretcd  by  the  liver  in  the  bile.  In  view  of  the  powerful  aniylolytic 
ferments  in  the  pancreatic  juice,  the  diastatic  ferment  in  the  bile  can 
not  be  credited  with  im{x>ftant  digestive  work. 

It  u  ill  be  seen,  from  the  physiological  factors  thus  far  enumerated, 
that  the  chemical  processes  in  the  duodenum  arc  extremely  compli- 
cated, and  although  by  no  means  completely  understood,  and  much 
is  to  be  learned  concerning  them,  it  is  readily  seen  tliat  they  may 
easily  be  disturbed.  The  secretion  of  the  bile,  pancreatic  juice,  and 
gastric  juice  may  vary  abnormally,  and  throw  out  of  balance  the 
finely  adjuitted  chemical  transformations  which  go  on  in  the  upper 
intestine,  giving  rise  to  symptoms  of  dj'strypsia,  and  eventuating  in 
disturbances  wliich  oftentimes  can  not  be  traced  from  the  purely 
clinical  standpoint,  and  for  the  elucidation  of  which  we  depend  upon 
future  chemical  ai>d  ]>hy!Mological  investigation. 

Polycholia — Overproduction  of  Bile,  Together  with  All  its 
Constituents. — The  bile  pigments  and  bile  adds  owe  their  origin 
to  the  functions  of  diflcrcnt  cells  (O.  Ilammarsten).  and  can  be 
increased  or  diminished  inde|>endently.  Poisons  that  injure  red  cor- 
puscles cause  an  increase  in  the  pleocliromatic  substances  (the  pig- 
ments of  the  bi!e) — for  instance,  ether,  chloroform,  toluylcndiamin, 
arscnurettcd  hydrogen.  Under  their  influence  the  hemoglobin, 
becoming  fnx  from  the  erjtiirocjtcs,  i.i  taken  up  by  the  hepatic 
cells  and  changed  into  liilirubin.  The  hemoglobin  as  it  becomes 
free  of  the  erj-throQtes  may  pass  over  into  tlie  bite  without  becoming 
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changed  into  bile  iiigmcnl.  I'liosplionis  increa-ics  tlie  production 
of  bile  piginaits  (U.  Stadclmann).  According  to  M.  M.  Tschclzow, 
the  extract  of  chioiutiis  virginica  is  a  powerful  cholagoguc.  but 
the  importance  and  fvliability  of  so-called  cholut^ogues  have  been 
much  u'calcened  by  investigations  of  Baldi,  Pa»chki,  Mayo  Kobson, 
and  Nisscn. 

The  dietetic  cholagngues  deserve  most  confidence,  and  the  effect 
of  a  number  of  foods  in  this  respect  is  really  beyond  a  doubt.  S. 
Rosenberg,  for  insUnce.  has  denionsU^tcd  the  fact  tliat  olive  oil 
increases  the  secretion  of  bile,  while  the  concentration  diminishes. 

Acholia. — Diminution  of  the  production  of  bile  in  its  entirety  or 
in  its  single  constituents  has  been  observid :  (i)  While  in  a  state  of 
starvation  or  hunger  :  (2)  <luring  febrile  diseases  ;  (3)  uremia  (Luk- 
janow,  /.  c,  p.  151).  the  btle  becoming  in  the  latter  ca-te  poorer  in 
water  ;  (4)  reduction  of  the  size  of  the  liver  by  resection.  Liver  of 
guinea-pigs  reacts  to  ligation  of  the  common  gall-duct  by  necrosis 
of  hepatic  cells — t.  e.,  a  reduction  of  the  liver  parenchyma  (an 
analogous  condition  resulls  in  atro|>htc  iiver  cirrhosis).  Chemical 
agents — potassium  iodid,  calomel,  iron,  copper,  atropin,  toxic  doses 
of  strychnin,  and  alcohol — reduce  the  production  of  bile. 

Less  bile  reaches  the  intestine  when  there  is  obstruction  by  gall- 
stones, cholelithiasis,  catarrhal  icterus,  neoplasms  compressing  the 
common  gall-duct,  or  floating  kidne>'. 

A.  von  Mailer  ("  Klcmenu  Physiologia;,"  1,  p.  61 5)  calls  attention 
to  bile  entering  the  intestine  in  its  upper  part  in  all  animals,  which, 
he  claims,  is  a  sign  of  iLs  special  impoitance  for  digestion,  and  it 
can  not,  therefore,  be  an  excretion  simply;  if  it  were,  it  would  surely 
have  been  conducted  outward  by  an  outlet  nearer  the  rectum. 

The  common  gall-duct  meets  the  pancreatic  duct  within  tht-  walls 
of  the  duodtnum.  Ivither  a  common  duct  is  formed  by  the  union  of 
both,  or  the  txvo  ducts  open  into  a  special  rcceptaculum — the  divertic- 
ulum of  Vatcr ;  a  wart-like  prominence  in  the  mucous  membrane  of 
the  duodenum  marks  the  place  where  this  diverticulum  opens.  Irri- 
tation of  this  spot  constitutes  the  signal  for  the  outflow  of  the  stored 
bile  and  jiancreatic  juice.  Tliis  anatomical  arran{;cinent  suggests 
that  the  combined  action  of  the  pancreatic  juice  and  bile  is  con- 
tained in  the  plan  of  the  digcitive  procew.  The  doctrine  of  the 
detrimental  effects  of  polycholia  or  acholia  is  not  based  upon  sue- 
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dnct  and  incontrovyriihlc  proofs.  There  aiv  mfiny  ddccts  in  the 
experimental  and  clinical  logic,  because  afTcctions  of  the  liver  are, 
under  natural  conditions,  always  complicated  by  diseases  iii  other 
parts  of  the  body,  and  clinical  investigations  have  not  succeeded  in 
separating  the  resultt  due  to  disturbed  bile  formation  from  the 
totality  of  ^mptoms  in  an  unobjectionable  manner.  In  chapters  11 
and  VI  has  been  emphasized  the  interesting  phenomenon  th;it.  in  tlic 
gastro-iiilestinal  tract,  one  digestive  function  nias'  \ii:ariously  be 
replaced  by  increased  function  in  another  part  of  ihe  apjKiralus;  for 
instance,  increased  Inpcracidiiy  of  the  gastric  juice  may  be  counter- 
balanced, to  a  ceiUin  extent  at  lea^l,  by  increased  alkalinity  of  the 
pancreatic  juice  or  succus  entcricus. 

When  we  consider  the  efTects  of  absence  of  bile  on  digestion,  we 
must  also  bear  in  mind  the  systemic  effects  which  bile  iiitoxication 
may  bring  about  under  those  conditions.  At  the  present  day  most 
pathologists  assert  that  all  forms  of  icterus  are  of  hepatogenic 
origin  ;  and  in  Uiose  diHejiscs  in  which  there  is  no  stagnation  of  bile, 
tlic  icterus  is  explained  by  presuming  that  the  hepatic  cells  have 
lost  tlieir  power  of  holding  back  the  bile,  which  consequently  dif* 
fuses  into  the  juices  of  the  body.  This  form  of  icterus  has  bee.'. 
designated  "diffusion  icterus,"  in  conlradi>tinction  to  that  due  to 
obstruction  of  the  bile-ducts,  which  is  known  as  "stagnation  icterus." 
In  din^ision  icterus  we  are  not  confronted  with  a  poisoning  of  the 
body  by  bile  constituents,  but  rather  with  a  poisoning  with  those 
toxic  substances  which  should  have  l>een  rendered  innocuous  and 
been  reconstructed  in  the  liver — j.  c,  in  diffusion  icterus  not  the 
secretory  functions,  but  the  chemical  and  metabolic  functions,  are 
injured.  These  facts  arc  merely  cmphasii-ed  here  in  order  to  make 
plain  the  complex  question  with  whidi  we  arc  dealing,  and  to  show- 
how  difficult  it  is  to  separate  the  purely  digestive  disturbances  from 
the  3>'slcniic  and  metabolic  disturbances. 

Anti2)rtnotic  Influence  of  the  Bile. — The  antiseptic  effect  of 
the  ImIc.  which  was  fir^t  prominently  emphasized  by  Frcrichs  in 
1846.  has  since  received  much  support  from  Fleischer,  Maly,  and 
Kmieh.  The  degree  of  intestinal  putrefaction  cin  be  determined  by 
the  increase  of  the  total  ethereal  sulph.-itcs  in  the  urine  (E.  Baumann). 
In  a  number  of  cases  of  purely  catarrhal  icterus  the  result  of  gastro- 
duodenitis,  E.  Uicmacky  has  demonstrated  that  the  amount  of  the 
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ethereal  sulphates  and  thar  nitJo  to  the  prcfonned  .sulphuric  add 
increase.  I'he  inipojtanl  question  for  the  clinician  in  this  connec- 
tion is  whether  he  can  obtain  any  tangible  indication  from  urinal- 
j-sis  which  will  instruct  him  regarding  the  degice  of  putre&ction  in 
the  intcstijic,  On  the  btisis  of  n  very  large  ex]>eriencc  the  author 
is  able  to  express  the  opinion  that  the  amount  of  total  sulphates 
and  the  amount  of  indiran  in  the  urine,  irivfipeclive  of  the  nitio  of 
the  ethereal  sulphates  to  the  preformed  sulphuric  acid,  constitute 
such  an  available  diagnostic  indication.  Other  means  shall  later  on 
be  suggested  for  obtaining  information  regarding  abnormalities  in 
the  chemical  functions  of  the  up[X.T  intestine. 

Disturbances  in  the  Secretion  of  Pancreatic  Juice — Suc- 
corrhcea  Pancreatica ;  Hypochylia  and  Achylia  Pancreatica. 
—Tile  secretion  of  the  pancreatic  jviiccis  dependent  upon  the  nervous 
system  ;  the  secrctoi>-  fibers  for  the  paricre:is  arc,  according  to  J. 
P.  Pawlow.  contained  in  the  vagus.  The  pancreatic  secretion  con- 
tains four  enzymes  :  trypsin,  amylopsin.  steapsin.  and  a  milk-curd> 
ling  ferment  (Halliburton  and  Hrodie).  R.  Lcpine  assumes  the 
existence  in  it  of  a  su^nr-decomposing  ferment. 

Succorrhoea  Pancreatica. — We  may  assume  a  pathological  in- 
crease iif  the  pancreatic  Juice  when  the  secretory  innervation  of  the 
gland  is  exaggerated.  Bernstein  has  recognized,  after  cutting  the 
nerve  that  accompanies  the  larger  arterial  branches,  that  the 
secretion  continues  and  is  even  increased.  There  is  also  a  so-called 
paralytic  pancreatic  secretion.  There  is  no  doubt  in  the  author's 
mind  that  neuroses  of  the  pancreas  exist  in  which  the  secretion  of 
the  gland  is  p.ithologically  increased  or  decreased,  or  may  be 
altered  in  its  chemical  composition  without  being  either  augmented 
or  diminished.  We  know  that  the  salivarj-  glands  can  be  influenced 
by  diseases  of  remote  organs,  thu.i  producing  a  reflex  salivation.  It 
is  proliahle  ihal  a  reflex  succorrha.'a  pancreatica  exists,  for  irritalion 
of  the  central  end  of  the  lingual  nerve  and  irritation  of  the  central 
end  of  the  vagus  inereasc  the  pancreatic  secrctiort 

Duodenal  Test-meals. — In  tlie  second  edition  of  "  Diseases 
of  the  Stomach."  pas;e  55,  the  author  has  narrated  the  case  of  a 
female  patient  who  liad  suffered  from  repeated  attacks  of  biliary 
colic.  She  had  passed  small  stones  without  Rivinj;  her  much 
pairt     By   duodenal    intubation    he    asjuratcd  a  clear   but   visdd 
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and  sticky  Huid  similar  to  cgg-a1bunien,  containing  no  bile  pig* 
mcnts  nor  cli<>lc>tci'in.  It  v/ius  CEtpablc  of  digesting  fibrin  and 
scrum  albumin  in  an  alkaline  solution.  It  also  posae^ed  amylo- 
lytic  and  fat-dt:com|)n«iiu  pro|K:rtics.  He  concluded  that  it  was 
almost  pure  pancreatic  juice,  and  that  the  gall-duci  was  stcnoscd 
by  a  small  calculus  juflicient  to  prevent  the  influx  of  the  bile  into 
the  duodenum.  This  experience  suggested  the  p(i»sibilily  of  duode- 
nal test-meals — i.  c,  of  aspirating  test-meals  from  tlic  duodenum 
after  wci|;hed  amounts  of  protcids,  carbohydtalcs,  and  fats  had  been 
given,  and  dclermining  the  adipolytic.  amylolytic.  and  proteolytic 
power  of  the  filtrate.  The  author  has  analyzed  duodenal  test-meals 
with  this  object  in  view.  Before  attempting  the  aspiration  of  te:rt- 
nieaU  from  the  duodenum  ( Hcmmcter,  "  Versuche  ubcr  Intubation 
dcs  Duodenum,"  "  Arch.  f.  Verdauunjis-Krankhcitcn,"  Bd.  ir. 
S.  85).  it  is  necessar>'  to  obtain  a  knowledge  of  the  state  of  the  gas- 
tric chenii.slry.  The  amount  of  free  and  combined  1 1  CI  and  the  total 
acidity,  the  amount  of  add  salt^  and  organic  adds,  the  slate  of 
ga-stric  amylolysis.  should  be  determined  beforehand,  for  it  will 
make  a  great  and  im]K>riant  differtmce  in  the  total  acidity  of  tlie 
duodenum  whether  an  individual  has  hypcrchlorhydria  or  achy- 
lia  gastrica  in  his  stomach.  Hie  next  most  impoit;int  preliminary 
knowledge  is  to  know  just  when  to  intubate  the  duodenum,  prefer* 
aWy  by  Kuhn's  method — t.  (.,  how  long  after  the  completion  of  the 
gastric  digestion.  'Hits  can  be  ascertained  only  by  several  tests  of 
the  rate  of  gastric  pcristaNis  in  the  .same  patient.  For  instance,  if 
we  have  found  out  that  tiie  stomach  is  capable  of  expelling  a  meal 
consisting  of  four  ounces  of  Hamburg  steak,  two  ounces  of  boiled 
rice,  and  three  ounces  of  bread  and  butter  in  four  hours,  wc  should 
make  our  preparations  for  duodenal  intubation  about  three  and  a 
half  hours  after  the  ingestion  of  this  meal.  Then  comes  the  indis- 
pensable determination  of  the  emptiness  of  the  stomach,  which  is 
dotve  by  allowing  eight  ounces  of  warm  water  to  run  in  and  siphon- 
mg  il  "in  again.  By  this  procedure  wc  can  very  wion  discover 
whether  the  stomach  is  empty — if  it  is  empty  or  nearly  so,  we  may 
proceed  to  make  Ihc  attempt  to  intubate  the  duodenum  Tlie  plan 
seems  to  be  confronted  with  insunnonntable  difficulties  at  present, 
but  it  is  a  method  to  whteh  wc  arc  surely  coming,  for  in  tlic 
author's  (pinion  it  constitutes  the  only  reliable  means  for  obtaining 
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any  information  regarding  tlie  chemical  processes  ot*  the  duoiicnum 
(see  chapter  on  Duodenal  Intubation). 

Certain  chemical  substances  may  cause  increase  in  pancreatic 
sccrclinn — iVir  inslaiice.  pilocarpin.  There  are  oert^iin  disease*  of 
the  pancreas  which  produce  an  augmented  secretion  (Lukjanow, 
/.  ^..  p.  198). 

Hypochylia  and  Achylia  Pancreatica. — Diminution  or  ab- 
sence of  the  pancreatic  secretion  can  Ik;  citiised  by  a  variety  of 
conditions:  (i)  I'artial  or  general  atrophy  of  the  yland  tissue  ;  (2) 
diminished  secretion  due  to  nervous  influences  ;  (3)  diminished  secre- 
tion in  anemic  conditions,  subnutrition,  and  general  wcakcninR  of 
the  organism  ;  (4)  diminulionof  p;mcrealic  secretion  due  to  cheiiiicd 
substances  (atropin,  toxic  doses  of  strychnin )  ;  (5)  diminished 
secretion  due  to  febrile  processes.  The  exixrimeiital  diminution  of 
pancreatic  secretion  produced  by  the  artificial  production  of  fever 
is  so  intenselj'  interesting  that  it  merits  a  brief  consideration. 
The  experiments  were  conducted  by  J.  J.  Stolnikow  (quoted  by 
Lukjanow,  /.  c,  p.  200),  He  found,  after  producing  fever  artificially 
in  dogs  by  septic  infection,  that  the  amount  of  pancreatic  juice 
had  increased  from  30  c.c.  to  from  70  to  79  c.c.  an  hour;  it  is 
followed  by  a  marked  diminution  of  the  secretion,  which  is  of  long 
duration  and  very  obstinate.  When  the  fever  had  la,ste<j  for  from 
two  to  ten  hours,  the  extracts  made  from  the  secretion  of  the  gland 
were  much  more  energetic  than  the  normal  ferments.  But  if  the 
fever  lasted  a  long  time,  they  became  weaker  in  action.  Stolnikow 
attributes  the  variations  in  the  amount  of  fermcnb*  to  changes  both 
in  the  pajicivatic  cells,  as  well  as  in  the  trophic  nerve  ap]>aratus. 
But  the  most  interesting  deduction,  however,  from  these  experi- 
ments was  that  which  gave  evidence  of  the  inequalities'  in  the 
variation  of  the  amounts  of  proteolytic,  diastatic,  and  adipoiytic 
femienls  secreted — while  the  adipoiytic  and  diaxtatic  were  much 
reduced  during  the  fever,  the  amount  of  the  proteolytic  ferments 
remained  at  a  considemble  height.  In  addition  to  (hi.4  Stolnikow 
could  establish  that  the  amount  of  the  three  dificrcnt  ferments  was 
influenced  by  the  kind  of  food  which  predominated  in  the  diet. 
This  experimental  material  justified  Stolnikow  in  the  conclusion  that 
there  must  be  three  separate  nerve  mechanisms  which  control  the 
production  of  the  three  fcrmcnu  of  the  pancreas.     These  expert- 
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menta  pcimit  of  an  ins^ht  into  tlic  intricate  neurosecretory  mcch^Lii* 
ism  of  the  [Kiricri:;!.-'. 

Alkalinity  of  the  Pancreatic  Juice. — ^According  to  J.  P. 
I^wlow  (Wratsch,  1S93,  S.  1332,  Russian),  a  <Jo^  Krcretcs  just 
enough  pancreatic  juice  in  the  cour&c  of  a  day  as  is  Dccessary  to 
neutntliie  the  amount  uf  gaMric  juice  secreted.  As  this  conclusion 
is  more  or  less  applicable  to  (he  human  physiology,  we  may  readily 
understand  how  intoxication  with  the  IICI  of  the  (gastric  juice  may 
occur  in  those  cases  of  stenosU  of  tlic  |>ancreatic  duct  or  atrophy  in 
which  no  pancreatic  secretion  iit  poured  into  the  duodenum. 

Systemic  or  Metabolic  Effects  Produced  by  Experimental 
or  Pathological  Suppression  of  Pancreatic  Juice. — In  sonic  an- 
imals the  li^'ation  of  the  pancreatic  duct  is  tolerated  comparatively 
wdL  According  to  Hcidenhain.  the  proteol>'tic  ferment  is  recon- 
verted into  the  harmless  KvnK^cn.  In  other  animals,  however. — for 
instance,  pigeons, — the  general  nutrition  sutTcrs  severely.  Dogs, 
rabbits,  and  cats  show  no  cvit  results.  We  may  assume,  therefore, 
that  when  the  pancreatic  duct  is  stenosed,  the  .system  becomes 
deluged  with  pancreatic  secretion,  which  continues  to  be  formed  for 
a  while,  at  least,  and  a  condition  may  result  which  can  be 
designated,  for  want  of  a  better  term,  as  "  pancreatic  icterus,"* 
which  is  harmful  in  some  animals  and  borne  well  by  others. 
W'liethcr  or  not  the  •' panereatu  kU-tus  "  is  deleterious  to  the  human 
organism  wc  are  not  9S  yet  able  to  judge.  Btit  there  arc  other 
dangerous  metabolic  cflccts  which  result  from  extirpation  of  the 
pancnciitic  gland.  These  consist  tn  the  development  lA  a  genuine 
diabetes  mcllitus,  first  experimentally  produced  by  j.  von  Mering 
and  O.  Minkowski.  It  is  plain,  therefore,  that  the  {lancrcas,  in 
addition  to  the  sccrciion  that  it  pours  out  in  the  intestine,  has  al3K> 
an  internal  secretion  amounting  to  titc  formation  of  a  glycolytic  en- 
zyme which  effects  the  destruction  of  sugar  in  the  blood  (Lepine 
and  Barral).  This  can  serve  to  cxphun  tlw  striking  difTerencc  in 
the  consequences  of  complete  cxtir]>ation  oftlie  gland  on  the  one 
hand,  and  simple  ligation  of  the  duct,  on  the  other.  After  the  ex- 
tirpation of  the  gland  the  glycolytic  enzyme  must,  naturally,  be 


*  Anflh)«ctHa»t>l«  IniB,  bfcmw  ihBwnrrlktcmnrafrnilnaefltarMibiaanMWhithlh* 
paBcmlk  jUKie  Aoe*  not  cooUIb  ;  «f  ue  luing  the  ecptcuion  ontr  condilionaUir. 
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wamin;^.  and  tlierefure  the  destruction  of  sugar  can  not  be  ciTectcd. 
Later  invcstigaUons  of  M.  Artiiiis,  and  also  of  Minkowski  and  J. 
von  Mcring,  suggest  tliat  the  glycolytic  enzyme  doca  not  act  by 
way  of  the  blood. 

This  etitirtf  discussion  illustrates  the  difficult^'  here,  as  well  as  in 
connection  with  hepatic  dystr>'psia,  of  distinguishing  between  the 
eflecls  produced  by  simple  absence  of  the  special  digestive  secretion 
from  the  intestinal  canal  and  tiic  systemic  or  metabolic  effects  pro- 
duced liy  diseases  of  tlie  bile-ilucls  and  liver  on  one  hand,  and  the 
pancreas  or  pancreatic  duct,  on  the  other. 

What  are  the  con-sequencts  of  dislurlied  .secretion  of  pancieatic 
juice  ?  It  isnol  probablcthat  excess  of  pancreatic  secretion — succor- 
rhcea  pancreatica — could  produce  any  marked  disturbance*,  but 
diminished  pancreatic  secretion,  hjpochylia  or  achylia  pancreatica, 
reduces  the  digestion  of  the  fals.  F.  R.  Miillerhas  Iiadoppoitunit^' 
to  study  several  cases  of  more  or  less  complete  degeneration  of  the 
pancreas  in  human  patients.  While,  normally,  84  per  cent,  of  the 
fats  were  transformed  into  glycerin  and  fatty  adds,  in  these  patients 
only  40  per  cent,  were  transformed.  The  digestion  of  prolcids  was 
reduced  but  slightly,  and  the  assimilation  of  carbohydrates  was  not 
diminished  at  all.  It  is  probable  tliat  some  of  the  pancreatic  tissue 
was  still  preserved  in  Miiller's  patients,  for  in  animals  in  which  M. 
Abelmnnn  removed  the  p-incrcas  completely,  the  entire  fat  that  was 
ingested  appeared  again  in  tlic  feces.  Tliis  seemed  to  be  due  to 
removal  of  the  gland  itself,  for  if  pig's  pancreas  was  given  in  the 
food  of  such  animals,  they  .absorbed  considerable  of  the  fat  in  the 
diet  The  s&me  can  be  said  when  artificial  emulsions  of  fat  were 
(jiven.  Natural  emulsion,  or  milk,  was  absorbed  to  the  amount  of 
53  per  cent,  of  the  fat  after  extirpation  of  the  pancreas.  The  pro- 
tcids  arc  absorbable  to  the  amount  of  44  per  cent  after  complete 
c^irpation,  the  amount  absorbed  being  increased  by  the  ingestion 
of  pig's  pancreas.  Von  Recklinghausen  and  Hop|K! -Seylcr  have 
observed  that  the  chylous  vessels  were  filled  with  white  chyle  in 
cases  of  almost  complete  degeneration  of  the  pancreas,  and  the 
latter  author  as.sumes  that  the  formation  of  soaps  and  em  unification 
of  fats  are  brought  about  by  bactcrU  under  these  conditions. 

Is  there  any  way  in  which  we  can  study  the  alterations  in  the 
pancreatic  and  hepatic  secretions  ?    So  far  as  diseases  of  the  pancreas 
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arc  concerned,  they  liavc  hitlicrto  been  of  subordinate  ciinici) 
interest  only ;  there  is  not  a  single  symptotti  or  objectiix  Sign  whiek 
could  be  referred  to  a  disease  of  the  pancreas  u-ilh  cerlaiMty.  (See 
Oser,  "Erkrunk.  d.  Pankreos."  in  Notlinagel's  "Spec.  Pathol,  a. 
Titer.."  Bd.  xvili ;  also  A.  W,  Mayo  Robson.  ■■  Pancreatitis,*"  "  Phila. 
Mcil.  Jour."  June  i.  1901,  p.  104S.)  It  \&.  lliercfore.  vcr)'  diffi- 
cult to  diagnose  these  diseases  during  life.  Tlicy  are  also  fn> 
quently  comiilicated  with  other  diseaites.  This  is  (rue  especially  of 
stenoses  of  tlie  duct.  Both  ducts, — i.  €.,  the  pancreatic  duel  and  the 
lieputic  duct, — for  aiiatoniical  reasons,  are  frequently  occluded 
simultaneously.  It  is,  therefore,  impossible  to  assign  special  symp< 
toms  (o  the  i^ancreas  or  liver,  from  a  clinical  standpoint ;  in  addition. 
tlie  pancreatic  functions  may  be  vicariously  supplanted  and  com- 
pensated by  altered  activity  of  the  remiuning  glandular  apparatus. 

There  arc,  in  the  author's  opinion,  but  two  ways  in  which  any 
progress  can  be  htijKd  for— one  is  by  duodenal  test-tncal  analy^^is 
described  in  the  preceding,  and  the  other  is  by  careful  quantitative 
analysis  of  ihc  .stools  afler  weighed  amounts  of  proteids,  carbohy- 
drates, and  fats  have  been  ingested,  not  only  for  tlie  purpose  of 
dctcmiintng  ihe  residual  undigested  amount  of  each  of  these  sub- 
stances, but  also  for  determining  tlie  amount  of  proteolytic,  amylo< 
lytic,  and  c\'cntMally  also  of  adipolylic  ferments  present  in  the  feces 
by  the  .same  method  which  tlie  author  utilized  in  determining  Uiese 
ferments  in  the  human  feces  (Hcmmetcr,  "Ueberdas  Vorkommcn 
von  proteolytischen  und  amyloljli^^hen  Fcrmcnten  im  Inhalt  dcs 
mcnschlichen  Kolons."  "Pflugcr's  Arch.  f.  d.  ges.  Physiol.."  Bd. 
iJutxi.  5.  151).  Fr<im  (he  amount  of  undigested  food  of  the  vari- 
ous classes  and  the  quantitative  determination  of  tlic  various  fer- 
ments, a  fairly  reliahle  concejjlion  of  the  stale  of  pancreatic  secretion 
should  be  obtained.  It  must  be  emphasized,  however,  that  the  deter- 
mination  of  tlie  ferments  must  be  made  under  antiseptic  precautions 
such  as  were  applied  in  the  article  quoted  (/.  c).  The  Iloas  stool-sieve 
is  a  rough  but  quick  and  practic;il  method  for  arriving  at  an  approxi- 
mate eondusion  concerning  the  amount  of  undigested  food  (.see  chap- 
ter on  Examination  c^  Feces).  This  entire  subject  is  of  immense 
importance,  and  drmands.syslcm.itic  and  accurate  methods  of  diag- 
nosis for  tbc  recognition  of  a  group  of  diseases — the  hepatic  and  pan- 
creatic dystrj'psias — on  which  our  knowledge  is  .still  in  its  itilancy. 
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Hemorrhagic  Pancreatitis  Caused  by  Obstruction  of  the 
Outlet  of  Vaters  Diverticulum  by  Gall-stone. — Experimental 
pancreatitis  can  be  produced  by  many  subst.mces  when  injected  into 
the  pancreatic  duct,  and  it  seems  as  though  the  clement  of  infection 
plays  an  insij^nificanc,  if  nut  an  entirely  unc-:»ential.  pari  in  Ihe  pro- 
duction (S.  KIcxncr.  "  Contributions  to  the  Science  of  Medicine," 
dedicated  to  William  H.  Welch  by  hi.'<  pupils,  1900).  Simple  liga- 
tion of  the  pancreatic  duct  and  absolute  retention  of  pancreatic 
Secretion  within  the  gland  and  its  excretory  ductA  pnMlucc  dilTerent 
results  in  ditVercnt  animals  (Pawlow  and  Lukjanow).  In  some  ani- 
mals— the  rabbit,  for  instance — n  difTuse  proliferation  of  the  connec- 
tive tissue  and  degeneration  of  the  glandular  parenchyma  take 
place.  The  dilation  Jti  the  excretory  ducta  cuu^d  by  the  obstruct- 
ing ligature  may  give  rise  to  cystadcnoma  (Treubcrg). 

Bui  only  recently  has  the  experimental  evidence  been  funiished 
that  bile,  when  injected  through  the  pancreatic  duct  into  the  pan- 
creas, produces  at  once  a  very  extensive  acute  hemorrhagic  pancre- 
atitis. Dr.  Eugene  L.  Opie  has  proved  that  bile  can  produce  such 
pancreatic  le»i<>n.s  in  the  alxscnce  of  infections  agents  (American 
Surgical  Association  Session  at  Baltimore,  May,  1901  ;  sec  "Amer- 
ican Medicine,"  May  18,  1901,  p.  277).  This  discovery  i»  of 
imporlance  because  of  its  bearing  upon  stenosis  of  l!ic  diwrticulum 
of  Vatcr  by  gall-*toncs,  for  small  gall-stones  may  pailially  or  com- 
pletely plug  up  the  opening  of  the  diverticulum  at  the  duodenal 
papilla  and  thus  cause  hemorrhagic  pnncreatitis  by  forcing  the  Wle 
^l  flow  into  the  pancre;itic  dud.  At  the  same  meeting  of  the 
American  Surgical  j'\ssociation  Mr.  A.  W.  Mayo  Robsnn,  of  l.c<rds. 
England,  gave  the  clinical  evidence  that  a  gall-stone  lodged  in 
the  common  duct  just  above  the  diverticulum  of  V.itcr  or  com- 
pletely plugging  up  the  diverticulum  produces  obstruction  not 
only  to  the  biliar>',  but  alsci  to  the  pancreatic,  secretions,  which,  in 
the  pancreas,  leads  m  chronic  intiT.'*litial  pancreatitis.  Clinically 
this  condition  is  associated  with  great  loss  of  strength  and  weight. 
The  pancreas  assumes  an  enlarged,  hardened,  and  indurated  shape. 
In  i8()9  I  made  an  aulops>'  at  the  Marj-land  Gcner.il  Hospital  on  a 
male  patient  who  had  died  after  a  slight  attack  of  jaundice,  egiigas- 
trie  pain,  and  bile  in  the  urine,  but  who  had  rapidly  emaciated.  A 
hard,  nodular  tumor  was  pipable  at  the  edge  of  the  liver,  extend- 
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ing  to  the  pylorus.  A.i  there  had  been  absence  of  HCl  in  the  g».s- 
tric  contents  and  greatly  impaired  peristalsis  with  excess  of  lactic 
aci<],  the  diagnosis  was  made  as  carcinoma  of  the  pylorus.  The 
autopsy  sltou-ed  a  dilTuse  interstitial  paticrcatttis  ;  the  pancreas  was 
hard,  indurate<].  and  had  given  tltc  sensation  of  a  tumor  to  the  pal- 
pating; fingers.  In  the  diverticulum  of  V'ater  wa:<  a  gall-stone  the 
sUe  of  a  small  cherry  ;  in  the  gall-bladder  were  [j  gall-stoiies  of 
various  sizes,  nmging  from  tliut  of  a  cherry  to  the  smallest  grains. 
Adhesions  existed  bclueeii  the  pancre.is,  liver,  and  p\-loru.t.  The 
ca»c  also  showed  disseminated  fat  necrosis  and.  histologically, 
nuny  small  areas  of  hemorrhage  could  be  detected  in  the  pancreas. 
The  duct  of  Wirsung  contained  bile,  A  case  very  similar  to  this 
is  reported  by  Opie  from  Halstcd's  clinic  at  the  Johns  Hopkins  Hos- 
pitaL  Such  cases  give  evidence  of  the  wide-spread  damage  that 
may  arise  from  gall-stones  unpactcd  in  or  near  \'aier's  diverticu- 
lum, and  in  cases  of  supposed  intestinal  indigestion  with  rapid 
emaciation  and  a  hUtory  of  cholelithia^s  Clie  practitioner  will  have 
to  think  o(  these  possibilities  and  ui^e  surgical  treatment  From  a 
prognostic  standpoint  tlie  condition  a  as  gra^-e  as  tliat  of  carcinoma 
of  the  pancreas,  gall-bladder,  or  liver,  for  which  it  is  readily  mis- 
taken, but  prom]>t  ojieration  and  removal  of  the  stone  generally 
lead  to  recover)'.  Cholecystotomy  and  drainage  of  the  gall- 
bladder relieve  the  tension  and  allow  of  absorption  of  the  exudate, 
and  the  chronic  interstitial  paiKreatitis  disappears  and  the  duct  be- 
comes pattMit  again,  the  intestinal  dystrj'psia  ceases,  and  the  patient 
gains  weight 


III.  Intestinal  Indigestion   Due  to  Qualitative  or  Quantita- 
tive  Irregularities  of  the  Diet. 

The  results  of  the  three  subtypes  under  this  heading — (i)  The 
diet  too  excessive  for  the  digestive  secretions  to  transform ;  (2)  a 
diet  which  may  perhaps  be  normal  in  quantit>',  but  unhcalthfully 
mixed,  so  tlial  it  may  cunuin  too  much  fat,  airboliydrate,  or  protcid ; 
(3)  diet  which  already  contains  food  in  a  state  o(  putrefaction  and 
ferment^ition — have  already  been  sufficiently  considered  in  the  chap- 
tcrs  on  Oiarrhca.  Enteritis,  and  Dysentery ;  the  chapters  on  Diet  and 
Profiliylaxis  and  Hygiene  by  Diet  also  refer  to  this  subject.  In  this 
connection  wc  must  empliasizc  the  utjurious  effects  of  hasty  eating. 
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because  it  prevents  proper  mastication  and  insalivation  of  the  food, 
and  brings  the-  Litter  into  the  sionLich  in  .1  st;itc  whicli  utll  later  on 
set  up  irritation,  and  also  because  the  digestive  juice  can  not  pene- 
trate morsels  of  liirge  size,  ami  also  l>ecause  a  certain  amoutit  of 
amyloly&is  is  expected  to  take  place  in  tlic  stomach,  and  can  not 
do  so  ill  tile  absence  of  proper  insalivation. 

Dystrypsia  Caused  by  Medicines. — Not  sutBdcnt  attention  is 
paid  to  tlie  great  harm  that  i^  done  to  the  p;iticnt  by  medicine. 
Many  drugs  which  are  given  for  the  very  purpose  of  relieving  sup- 
posed indigestion  and  dyslt^'psia  arc  actu;dly  the  aiuses  of  it  Here 
may  be  mcntioneil  all  condiments,  particularly  pepper,  mustard,  and 
ginger.  Among  tile  drugs  that  have  done  great  liann  in  the  author's 
experience  are  the  bromids,  salicylate  of  soda,  all  astringents,  the  bis- 
muth salts,  iron,  when  not  given  immediately  after  meals,  l>elladonna, 
bicarbonate  of  soda,  HCI,  and  pepsin.  The  latter  drugs  should  be 
given  only  after  test-meals  showing  cither  a  hyperacidity  which  calls 
for  alkalis,  or  achylia  gastrici  which  demands  HCI.  Innumerable 
are  the  cases  which  have  presented  themselves  to  the  author  for  treai- 
meiit  ami  who  were  taking  HCI  when  the  stoniacli  was  already  form- 
ing an  excess  of  that  acid.  Among  such  patients  were  quite  a 
number  of  physicians. 


IV.      Intestinal    Indigestion    Due    to    Abnormal     Bacterial 
Activity. 

This  subject  has  already  been  exhaiislively  treated  by  Dr,  Wm. 
Royal  Stokes  in  the  chapter  on  Intestinal  Itacteria,  and  the  essen- 
tial features  have  been  rccapituLited  under  the  various  diseases  in 
which  the  bacterial  activity  is  morbidly  increased.  A.  Czemy.  V. 
Moser,  Bcdnar,  and  Henoch,  in  Gemi.iny,  have  asserted  thai  a 
large  number  of  the  indigestions  and  diarrheas  of  children  depend 
upon  fermentative  and  putrefactive  processes  in  the  gastrn-intcs- 
tinal  canal,  and  generally  without  anatomical  changes  in  the 
muco.s.i.  The  in.^tructive  investigations  of  Wm.  D.  Booker 
("Johns  Hopkins  Hospital  Reports,"  vol.  vi),  while  recognizing 
that  the  gastro-enterilis  in  children  is  a  general  infectious  dise.-Lse, 
demonstrate  also  that  there  are  considerable  anatomical  alterations 
in  the  mucosa  (ace  Hemmeter's  "  Diseases  of  the  Stomach,"  second 
edition,  pp.  423  and  424).     The  bacterial  flora  becomes  exuberant 
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and  hannful  in  its  aclivity,  as  a  rule,  only  after  grave  errors  in  diet 
liavc  been  committed  This  is  true  both  in  infants  ami  adult&. 
The  immediate  results  of  this  state  are  abnonnnl  putrcfacboits  and 
icniicntations.  with  the  formation  of  toxic  and  irritating  substances 
which  have  a  ddetcrious  influence  on  the  mucoxa,  and  may  set  up 
enteritis  and  colitis.  All  this  has  already  been  considered  in  the 
chapters  on  Diarrhea,  Dysentery,  and  Enlcrili*. 

It  was  an  opinion,  first  expressed,  probably,  by  Pasteur,  that 
normal  intestinal  digestion  could  not  be  carried  on  in  the  total 
absence  of  bacteria.  In  the  experiments  of  Nutlall  and  Thicr- 
fclder  young  guinea-pigs  taken  frmii  the  pregnant  mother  by 
cesarean  seclii)n  were  kejjt  under  such  aseptic  contiol  from  the 
first  moments  of  life  so  ihat  the  entire  alimeitl^irj'  tract  was  entirely 
free  from  micro -organisms,  and  the  feces  were  sterile  (sec  chapter  on 
Intestinal  Bacteria).  It  was  concluded  that  the  bacteria  were  not 
essential  to  the  digestion  and  life  of  the  animals.  (See  also  the  same 
author's  "Animal  Life  without  Bacteria  in  the  Digestive  Tnict." 
third  communication.  "  E.xpcrimcnts  on  liens."  "  Zcitschr.  f. 
ph>'aiol.  Chem.,"  lid.  xxiii.  S.  231,  1897;  also  N.  W.  Nencki, 
"Digestion  without  liacteria,"  "Arbciten  des  Vercins  Russischcr 
Aerzte,"  St.  Petersburg,  January,  i8q6,*) 

Similar  experiments  have  been  carried  out  by  Schottclius  ("Arch, 
f.  Hyg.."  Bd.  xxxiv,  S.  24),  but  instead  of  selecting  the  guinca*pig, 
hens  and  their  eggs  were  utilized  for  the  experimental  work.  Two 
Sets  of  eggs  were  t;tken,  one  in  which  the  surface  >vas  made  abso- 
lutely free  from  bacteria,  the  other  set  remaining  contaminated  with 
micro-organisms.  The  first  wilt  be  calkd,  for  convenience,  steril- 
ized t^gs,  while  the  other  batch  will  be  designated  as  nonsterilc 
eggs.  The  fonner  were  introduced  into  a  sterile  incubator,  while 
the  others  were  not.  When  the  chickens  were  hatched,  those  from 
the  sterilixed  incubator  were  carefully  fed  on  stcrilticd  food,  while 
those  of  the  control  experiment  were  given  ordinarj-  food.     The 


*  Pot  further  rer«tnce  la  dl|[«iclon  witlicul  bacleria  tec  G.  II.  P.  NmuJI  wd  II. 
TliicrCtklri,  ■  ■  Thifriiithf s  LtVn  ndnp  lUklcrirn  in  VentauunKskanal,"  "  '/rinrhj.  t. 
phyiio).  Clwoi.."  fid.  X%i.  180S-96.  M  I  ».  3.  S  joo;  Bi  XXIl.  l896-<)T,  II.  I, 
S.  63  ;  '■  Wolctir  UolctMichuni^n  Obfr  baktetwofrelc  Thine"  tvorKelniKtn  tc«i  llm. 
II.  Thieif«'t(letl.  "Archiv  mn  t>u  I!oi»-K«]rax>nil."  1896,  El.  Ja.  «,  ■•  Vothandhingm 
del  Bert  phpkil.  Ge>cll«:h>ft."  S.  363. 
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feces  were  examined  in  both  instances.  In  the  so-called  sterile 
chickens  the  feces  were  found  to  bn  absolutely  free  from  »ll  forms 
of  biicienal  life,  wliilc  the  revertie  was  found  to  be  the  case  in  the 
control  experiment.  At  the  end  of  a  ccilain  period  of  time  the 
nonstcrilc  batch  of  cliickens  was  found  to  have  gained  in  weight 
much  more  rapidly  than  the  sterile  batch,  the  gain  being  350  per 
cent,  greater  in  those  in  wiiicli  the  bacteria  gained  access  to  the 
alimentary  tract.  All  the  so-called  sterile  chickens  died  within 
three  weeks  after  they  had  been  hatched,  while  the  control  chickens 
lived  on  as  usual.  This  suggests  that  the  presence  of  a  certain 
form  of  bacteria  is  essential  to  the  perfect  functioning  of  the  diges- 
tive process  in  the  gastro-intcslinal  canal.  In  connection  with  tlie.se 
experiments  of  Scliottelius  it  is  of  importance  to  add  that  the  shell 
of  eggs,  like  the  human  skin,  can  not  be  thoroughly,  sterilized. 
There  always  will  remain  bacteria  in  the  deeper  layers  resistiiig  the 
influence  of  antiseptics. 

The  interesting  observations  of  Busch  on  a  ivoman  thirty-two 
years  old  who  h;id  received  a  fistula  just  below  the  duodenal  papilla 
in  an  accident  have  demonstrated  the  possibility  of  digeiition  in  the 
absence  of  secretions.  The  entire  duodenal  and  gastric  secretions 
escaped  by  means  of  the  tistiila.  She  emaciated  alarmingly  in  the 
course  of  si.\  weeks,  the  pulse  became  very  slow,  she  wa.*  weak 
and  somnolent,  and  food  taken  by  the  inouth  did  not  satisfy  her 
appetite.  When  Busch  introduced  the  food  into  the  lower  o|>ening 
commimirating  with  the  fistula,  it  was  digested  and  she  gained  in 
weight.  The  food  was  inclosed  in  gau7c  sacks  which  couUl  be 
withdrawn  by  threads.  The  digestion  must,  in  this  case,  have  been 
cflcctcd  by  bacteria.  The  case  has  been  more  fully  dcscrilied  in  the 
chapter  on  Intestinal  Rtcleria  by  Dr.  Wm.  Royal  Stokes.  Buscb's 
origmal  case  is  described  in  "  Virchow'a  Archiv,"  Bd,  xiv,  S.  140. 

It  ha.1  been  suggested  that  tlie  bacterial  acetic  acid  and  laclic  acid 
fermentation  might  be  able  to  increase  the  total  acidity  of  the  intesti- 
nal  contents  to  a  degree  in  wliich  certiiin  pathogenic  microbe*  could 
not  exist,  and,  as  a  further  reason  for  assuming  that  bacteria  ma>'  be 
useful,  their  ability  to  produce  peptone  anil  aUnimoses,  in  fact,  sim- 
ilar products  as  result  from  i>cptic  and  tr>'ptic  digaition,  has  been 
emphasized.  Tlie  whole  qucjition  of  the  normal  or  abnormal  con- 
ditions that  may  accompany  bacterial  activity  in  the  intestines,  and 
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what  really  constitute*  iiornuil  and  abnormal  internal  bacterial 
activity,  is  as  j'ct  uiidtcided.  The  cxperinitnt*  of  Niittall  and 
Tbicrrclder  are,  of  course,  not  din-ctly  applicable  to  the  hunutn 
being;  neither  arc  those  of  SchottclJus.  In  no  case  were  the  ex- 
periments conducted  sufficiently  lonjj  to  prove  conclusively  that 
even  the  animals  on  which  ihcy  were  carried  out  could  exist 
indclinilely  with  an  absolutely  sterile  gastro-intcstinal  canal.  Con- 
cerning tlie  increase  in  the  toul  acidity,  which  could  be  brought 
about  by  some  bacteria  and  might  be  injurious  to  other  pailiii[^eiiic 
organisms,  it  might  be  wise  to  remenilK-r  that  what  is  injurious  to 
pathogenic  bacteria  within  the  iTitestine,  and  sufficiently  toxic  to 
kill  them,  may  also  be  injurious  and  toxic  to  the  general  organism 
of  tlic  individual,  and  especially  to  his  intestinal  mucosa. 

In  the  treatment  of  these  bacterial  processes  it  is  not  well  to 
place  too  much  dependence  on  the  so-called  intestinal  antiseptics, 
but,  above  all  things,  to  give  the  utmost  care  to  the  diet — let  it  be 
easily  digestible,  thoroughly  sterilized,  and  moderate  in  quantity. 
Sterile  milk,  t.'^g -albumen,  if  need  be  mixed  with  wine  or  brandy, 
and  scraped  beef,  slightly  broiled  or  even  raw,  as  it  can  be  prepared 
perfectly  sterile  in  that  condition,  would  answer  the  purpose  for  the 
Rrst  week.  Thcrcallcr  broiled  Hamburg  steak  and  sterile  milk  and 
bread  will  answer  the  demands  of  the  oi^ntsm.  When  the  bacte- 
rial action  of  the  intestine  is  excessive,  it  is  wise  to  avoid  egg  tn  the 
diet  An  extensive  experience  in  the  dieUr>-  management  of  this 
condition  has  le<l  the  author  to  exclude  them.  The  dangerous 
products  that  can  be  formed  from  egg  are  lecithin,  and  from  this 
cholin.  and  the  highly  poisonous  neurin.  The  possibility  of  the 
formation  of  these  substarKXs  from  eggs  and  lecithin  is  based  on 
the  work  of  Bokai  ("Zdtschr.  f.  physiol.  Chcm.,"  Bd.  1,  S.  157), 
Next  to  a  careful  diet  the  most  effective  ri>e<uis  for  combating  bac- 
terial activity  and  autointoxication  are  lavage  of  the  stomach  and 
colon.  Generally  nothing  isi  needed  hut  sterile  n'atcr.  If  there  ts 
no  KCI  in  the  secretions  of  the  stomach,  a  solution  of  this  actd— 
3 :  1000 — is  advantageous.  For  lavage  of  the  colon  a  semisatu- 
inted  solution  of  tliymol  exercises  sufficient  antibacterial  properties, 
but  even  this  is  rarely  necessary. 
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V.  Intestinal  Dystrypsia  Due  to  Abnormal  Gastric  Chemistry. 
That  abri o nil iili ties  in   the  t;iistric  sccn.-tions   nuy  bring  ^tbiiut 

intestinal  dystrypsia  is  well  kno^vn  from  the  intestinal  mctcorisni  and 
disturbance!!  of  peristalsis — both  hyper*  and  hyimpurislalsis — which 
follow  upon  gastric  hypcrchlorhydria,  and  the  frequent  diarrheas 
obseiAcd  in  connection  with  achylia  yaalrjca.  Analysis  of  gastric 
contents  is  indispensable  if  wc  wish  to  understand  intestinal  dys- 
ti>psia  in  all  its  phases.  If  we  find  hyperchlorhydria,  suflident. 
alkalis  must  be  given  to  neutralize  the  excess.  A  diet  should  be 
selected  according  to  the  principles  laid  down  in  the  author's  work 
on  '■  Diseases  of  the  Stomach."  second  edition,  page  828.  The 
amount  of  alkali  to  be  given  can  be  determined  according  to  the 
principles  laid  down  in  the  name  work  on  jiage  337.  In  all  cases 
where  there  is  absence  of  free  HCl  (anacidity.  achylia  gastrica)  the 
author  has  found  it  useful  to  give  HCl  in  double  gelatin  capsules, 
as  recommended  by  C.  O.  Aaron,  immediately  after  the  meal.  Some 
stomachs  which  have  not  secreted  HCl  for  a  long  time  become  so 
sensitive  to  this  add  that  the  paticnt<i  arc  conscious  of  gastric  dis- 
tress every  time  it  is  taken.  In  [hn.se  cises  the  author  has  l)egim 
by  giving  one  drop  of  the  official  dilute  add  after  each  meal  and 
gradually  increasing  tlie  dose. 

VI.  Intestinal  Dystrypsia  of  Nervous  Origin  (Neurasthenia 
Intestinalis), 
In  the  various  parts  of  this  \vork  the  prominent  influence  of  tl)( 

nervous  system  on  the  secretion  of  the  digestive  juices  has 
emphasized.  It  is,  therefore,  not  suqirising  that  there  should  exist 
a  state  of  intestinal  djstrypsia  of  purely  nervous  origin  which  can 
not  logically  be  classllied  under  any  of  the  other  headings.  Ro.ten- 
heim  ("  Kiankhciten  dcs  Darms")  considers  it  a  combination  of 
various  intestinal  neuroses  depending  partly  on  functional  weakne 
and  partly  upon  exaggerated  imtability  of  the  vagosymjathctic  fibers' 
of  the  intestine.  It  generally  accompanic!*  neurasthenia  gastrica. 
The  patients  complain  of  distention,  fullness  in  tlic  abdomen,  pain, 
sometimes  borborygini.  sometimes  p;iinful  desire  for  stool,  which  isnot 
foUoxved  by  an  act  of  evacuation.  There  are  some  sufferers  from  tntes- 
^  tinal  neurasthenia  who  seem  to  have  no  gastric  symptoms,  for  they 

L        seem  quite  well  immediately  after  eating  and  for  two  or  three  hours 
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after  mcnlti.  Then  they  begin  tocom[>l.iin  of  distention  of  the  abdomen. 
Bcoelcrated  heart  action,  and  scnsationsot' heat  or  cold;  sometimciitliey 
find  it  impoiksible  to  lie  clown,  but  seek  relief  by  moving  about  rest- 
lessly, rubbing  tlieir  abdomen.  The  condition  of  the  evacuations  is 
variable.  The  m.ijonty  of  such  patienus,  in  the  author's  experience, 
suflcr  from  constipation  associated  with  ractcorism.  But  thcie  are 
others  in  whom  tiiarrhea  is  a  sviiiptom,  and  it  generally  occurs 
between  midnight  and  two  o'clock  in  the  morning.  It  is  charactet- 
isUc  of  these  condtlton.4  that  the  distrew  very  frequently  ceases 
spontaneously  after  several  hours,  which  is  an  evidence  that 
the  dystrjijsia  is  a  functional  weakness.  Holli  the  con.*tipatcd 
cases  of  neurasthenic  dystrj-psia,  as  well  as  those  in  which  night 
diarrhea  is  a  s)'mpton),  exliibit  a  very  ca]>ricious  behavior  of  the 
intestine,  for  constipation  and  diarrhea  may  alternate  in  tlie  most 
surprising  manner  and  without  any  atsignahle  cause.  The  stiite  of 
the  bowels  is  independent  of  the  nature  of  the  diet.  At  times  the 
most  indi}>;est>blc  food  talccn  in  large  quantities  is  excellently 
digested.  At  other  times  tlie  most  careful  diet  is  followed  by 
distress. 

Unc  often  observes  that  intestinal  neurasthenia  occurs  in  patients 
who  arc  habitually  addicted  to  overcabng.  but  nevertheless  they 
remain  em.adate<)  and  weak.  1'his  is  not  dependent  on  any 
diarrhea.  In  a  large  majority  of  these  types  there  are  evidences 
of  intestinal  autointoxication  and  excessive  bacterial  activit)*,  or 
there  is  a  clear  hjstorj'  of  uric  acid  diathesis  and  general  neutas- 
thenia. 

Diagnosis  of  Neurasthenia  Intestinalis.  —  This  depends, 
above  all,  upon  the  exclusion  of  demonstrable  intestinal  diseases 
associated  with  anatomical  lesions — the  symptoms  of  ahdomiiiiti 
distress,  in<!q)endent  of  lite  <h'et ;  the  presence  of  constipation  or 
night  diarrhea  ;  or  of  the  most  bizarre  alternations  of  diarrhea  an<I 
constipiition  in  the  ali-tence  of  enteritis  or  colitis;  the  anamnesis 
of  general  neurasthenia.  h>'stcria.  hypochondriasis,  uric  acid 
diathesis,  and  autointoxication. 

Treatment. — (i)  The  diet.  In  the  author's  experience  it  is 
impos.'iible  to  succeed  with  a  radical  enforcing  of  strict  diet  of  any 
kind,  but  it  is  wise  to  recommend  what  is  known  as  a  hUnd  diet ; 
above  all  things,  to  study  ll>c  stools,  if  possible  by  the  stool-sieve. 
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in  order  lo  (liscovcr  what  foods  pass  the  intestinal  tract  undigested. 
These  must,  tlicrtupon,  be  avordcd,  or  given  in  s**  finely  divided  a 
state  iind  in  such  small  quantities  that  their  digestion  becomes 
easier.  It  is  also  of  importance  to  utihie  the  ut»ervatiuiis  which 
the  patients  have  made  upon  tlieniselves  with  regard  to  tlic  diet 
They  frequently  know  what  causes  distress  and  wliat  cjiii  be  digested. 
The  stool  examiiiiitton,  however,  will  guard  against  deception.  'Ilie 
author  makes  it  a  rule  to  forbid  alcolioi,  tea,  cotTcc,  and  tobacco 
to  these  patients.  ]n  great  exhaustion  he  allows  small  quantities 
of  a  superior  wine  or  whisky,  under  strictest  control.  In  soinc 
patients  a  diet  rich  in  carbohydrates,  in  others  one  rich  in  proieids 
(beef,  fowl,  fish),  is  well  digested.  In  fact  the  diet  to  be  followed 
ean  not  be  decided  until  a  dietetic  experiment  is  made.  (2)  The 
same  holds  good  with  rcgard  to  the  treatment  of  the  constipation. 
Here  the  practitioner  will  have  to  decide  whellier  this  is  due  to 
atony  or  spasm  of  tlic  intestinal  musculature,  for  what  will  benefit 
one  condition  will  harm  the  other.  Here,  also,  in  most  cases,  a 
therapeutic  experiment  will  be  necessary  before  we  can  discover 
whether  we  are  confronted  with  atuny  or  spasm.  The  majority  of 
these  patients  require  exercise  after  meals.  A  few  that  arc  weak 
may  require  rest  in  bed.  Rsj^ecial  attention  must  be  paid  in  the 
selection  of  tiic  food  for  the  last  meal  of  the  day.  Great  modera- 
tion in  the  amount  eaten  and  digestibility  are  the  most  important 
points  to  bear  in  mind.  A  heavy  supper  will  often  produce  a  rest- 
ies.s  night.  (3)  The  treatment  of  the  general  neurasthenia  will  be 
that  by  electricity,  hydrotherapy,  massage,  and  baths,  as  detailed 
in  the  chapter  on  Gastric  Neurasthenia,  "  Diseases  of  the  Stomach," 
second  edition,  page  872. 

VII.  Intestinal  Indigestion  Caused  by  Abnormal  Sub- 
stances or  Irritants  Reaching  the  Intestine  from  the 
Blood. 

That  toxins  may  be  excreted  from  the  blood  through  the  walls 
of  the  intestine  has  already  been  referred  to  in  the  chapter  on 
Intestinal  Ulcers,  for  this  factor  constitutes  one  of  the  elements  in 
the  etiology  of  intestinal  ulcers.  Their  occurrence  has  there  been 
I  described  as  a  result  of  uremia,  septicemia,  gout,  scurvy,  leukemi.i, 
k       and  in  consequence  of  certiin  poison.t  excreted  through  the  intes- 


COUT   AND   nVSTBVPSIA. 


429 


tinal  mucosa — mercur>',  for  instance.  The  Jntcsttnal  ulcers  which 
hil^'c  bc-cii  observed  Jii  consequence  of  extensive  cutaneous  bums 
arc  also  explained  by  the  passage  of  toxic  subslances  throujih  the 
intestinal  wall  (Kijanitdn,  "  VJrcIiow's  Archiv."  Bd.  cxxxi).  When 
these  processes  do  not  go  far  enough  to  cause  the  formation  of 
iiitestin»]  ulcers,  tliey  may  irritate  the  niticosa  sufficiently  to  cause 
disturbances  of  secretion  and  resorption,  uhich  give  rise  to  the 
symplumatolog)-  of  dystrj'psiii  already  described.  The  treatment, 
wherever  a  treatment  is  possible,  sliouUI  lie  <lirt-ctcd  to  the  tindcr- 
tying  cause.  The  detatU  can  be  found  in  tlic  chapter  on  Intestinal 
Ulcers,  whenever  the  etiology  )>oinl.s  in  that  direction.  The  gastric 
and  intestinal  indigestions  occurring  in  f^out  have  a  very  manifold 
thc^enesis.  From  careful  clinical  study  of  many  gouty  subjects 
I  have  concluded  that  tlic  intestinal  dystrypsia  is  not  cauHe<l  by  the 
gout  so  much  M  by  the  faulty  diet  and  Uie  medicaments  with  which 
gouty  .suflcrers  arc  apt  to  maltreat  their  digestive  canal.  As 
Watson  aptly  says,  it  is  much  more  often  a  ease  of  "porck  tm  the 
stomach  than  gout  oh  tht  stomath"  (sec  also  Grubc,  " flichtische 
Erkrank.  des  M:^^■ns  u.  Darm.*,"  "Verhandl.  d.  XV'lll.  Cong.  f. 
innere  Med.,"  Wiesbaden,  1900,  S,  195). 

VIII.  Dystrypsia  Due  to  the  Activity  of  Intestinal  Parasites 

. — Worms. 

This  has  been  described  in  all  its  details  in  chapter  xxxill  on 
Intestinal  Parasites. 

IX.  Dystrypsia  Due  to  Hyper-  or  Hypoperistalsis. 
The  symptomatology,  diagnosis,  and  treatment  of  these  d>'str>*p- 

[sias  have  been   given  in  the  chapter  on  Motor  Neuroses  of  tl>e 
I  Inte.<itinc. 


General  Considerations  Concerning  Intestinal  Dystrypsia. 

Whcncwr  a  dyslrj^psia  has  existed  for  a  consi<lerabItr  time  on  a 
purely  functional  basis,  it  may  eventuate  in  a  disease  with  definite 
anatomical  alterations.  One  of  the  most  common  symptoms  is 
augmented  intestinal  peristalsis  as  a  result  of  irritation  by  fermenta- 
tive masses.  A  condition  results  in  which  the  contents  of  ibc 
Uf^r  i>art  of  the  bowel  arc  hurried  through  the  entire  intestine  in 
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an  unaltered  condition — i.  t..  the  stools  .may  present  the  same 
properties;  us  are  characteristic  of  tltc  contents  of  the  jejunum, 
which  arc  normally  thick,  but  liiiuid  and  gelatinous.  The  stools 
in  the  dysltypsiiis  may  frequently  present  the  same  characteristics 
— r.  (•.,  tiiey  consist  of  feces  mixed  with  unaltered  food,  and  a 
lartjc  amount  oi  ylassy,  frog-spa wn-liko  mucus.  In  the  chapter 
on  Kntcritis  it  has  been  emphasized  that  mucus  is  a  sigii  of 
catarrh  :  therefore  the  practitioner  is  called  upon  to  distinguish  the 
mucus  in  jejunal  diarrliea  from  that  passed  in  catarrhal  inflammation 
of  tlic  bowel.  The  following  features  will  serve  for  the  dilTerentia- 
tion.  The  jejunal  stool  is  generally  of  an  acid  reaction,  has  only 
a  slightly  feed  odor,  and  is  very  rich  in  bile  pigment,  while  the 
mucus  in  genuine  catarrhal  inflammation  is  not  especially  rich  in  bile 
pigments — frequently  contains  none  at  all,  but  contiiins  epillielia 
and  round  cells,  which  are  absent  in  the  jejunal  stools.  The  most 
helpful  factor  in  tlic  trc:itment  is  a  airefully  adapted  diet.  In 
adults  who  arc  otherwise  fairly  well  nourished,  total  abstinence  from 
food  for  forty-eight  hours  is  the  most  effective  means  of  treatment 
in  the  author's  experience.  Then  the  diet  may  be  resumed  and 
should  be  selected  according  to  information  given  by  gastric  test- 
meals,  and  eventually  duodenal  test-meals  and  examination  of  the 
stools.  When  there  is  excessive  bacterial  activity,  the  various 
intestinal  antiseptics  have  been  advocated.  Personally  the  author 
has  been  able  to  get  along  without  them  in  the  great  majority  of 
cases.  He  has  seen  very  gnive  results  follow  the  administi'ation  of 
the  irritant  antiseptics.  Perhaps  the  most  av.iil.iblc  aie  bismuth 
.salicylate  and  subgallate,  betanaphthol  bismuth,  thymol,  menthol, 
and  saloJ.  Creasote,  even  in  small  doses,  has,  in  the  author's 
experience,  deranged  tlie  stomach  in  suflcrers  from  dystrypsias.  In 
cases  in  xvhich  the  gastric  secretion  of  HCl  was  suppressed,  he  made 
a  trial  with  the  orexin  so  strongly  recommended  by  Penzoldt.  and 
noted  in  three  cases  an  irritative  diarrhea  which  became  manifest 
after  the  first  two  doses.  and  ceased  when  the  remedy  was 
discontinued. 

The  following  fonnulas  have  been  used  in  a  large  number  of 
cases  by  the  author,  for  the  special  syniplonis  of  intestinal  dys- 
trypsia.  For  the  relief  of  con»ti]K(lion  and  diarrhea  see  the  formulas 
given  in  the  respective  chapters  on  these  subjects. 
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The  following  has  proved  useful  in  the  putrefactive  diarrheas, 
especially  when  associated  with  abdominal  pain : 

B.     Trnimijei),      4.00  gm.    (i  dmm) 

Bi.sinuth  sul^allale,                 .....  S.oo      "     {2  drams] 

Salul,                    ...            ....  1.5J      "     (14  grains) 

iJenarcotizcd  fxtraci  of  opium,  ....  0,20       **      (3  grains)- 

This  can  either  be  madu  into  twelve  capsules  or  prescribed  with 
si.x  ounces  of  some  elixir,  of  which  the  author  prefers  the  elixir  of 
gentian  and  the  essence  of  calisaya  (P.  D.  &  Co.),  three  ounces  of 
each,  in  doses  of  a  tablespoonfui  three  or  four  times  a  day. 

The  author's  favorite  recipe  for  anorexia  from  gastric  hypochylia 
in  intestinal  dystrj-p.si;i  is  the  following  : 

B.     Sm'chiiin  sij||ili o.oj    gm.   (J  grain) 

Dil.  hjiiruclil  uric  acid IJoo       "      (Jounce) 

Fluid  exL  couduraiigo, 45'<^      **      ( ij  ouncfr>) 

ElixLI  of  gviUian .    .  [So.oo      *^     [6  ouncts). 

M.     StG.— Une-hair  of  a  tluiikmiice  in  two  ounces  of  water,  one-half  hour 
before  niu.ila,  through  a  glas^  tube. 

Or: 

B-      Tine*,  of  nun  vom. g. }0    gin,    (7 J  drams) 

F^sseiUix  cali^y.o  (P.  }>.  ^  Cn),  ,  60  00      *'      (2  ounces) 

Klixir  i.A  ^eniian, iSo.oo      "     (6  otincts)- 

M.      Sui.  —  Chit-half  of  a  Huidounct:  llirice  ilailv.  oite-half  huur  bufori:  meal^ 

Wlicn  there  are  evidences  i)f  anemia  uilii  the  ^^istric  hypocbyUa, 
the  following  acts  s;itisfaclonly : 

H.      Quill,   siilph ,    .    .    ,       1.16    gin.    (18  grains) 

Slrvdniin  suljili.,  .    .    -    .     ...       OrOZ       "     (J  gmLiij 

Suljihale  of  injii, O.So      "      (layrains) 

Ar^'iiiniis  ati<3^     ,    .         ....  O.OI2    "      (l  praink. 

M.      Sn";.  —  Make  intn  Iwdve   ^)ilU.     One  pill  (hrce  (Lni(;:i   daily.      They  mvat 
be  [>re| tared  fre^h  and  nul  uiKilcd- 

Boas  uses  the  following  powder  for  anorexia  : 

Ht .      ?"^<    <>f  niix  v'lm., o  024  gm.  {J  gTAin) 

liismnili  -'nTjciiH>i>n., 0.^20    "      (8  grains). 

M-      Sj<;.-*Matn:  twenty  [Hjwdcrs.      Ont  jKiwdi-r  three  limes  daily. 

Menche  has  warmly  recommended  resorcin  sublimate,  and  it 
undeniably  improves  the  appetite  in  cases  of  incipient  gastric  aitd 
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intestinal  fernieiitalion.     It  has  also  a  slight  sedative  action.     The 
following  is  Menche's  formula: 

B.     Rescircin.  resub., a  gni-  IJOErains) 

Tinct.  (if  rhuUnrb,  15  c.c.  {}i  ■junee) 

Simple  elixir,  ciinugh  to  mikp  .         .    ■  go   "  (3  ounces). 

M.     Sm. — A  tobleapuonrul  Iwice  daUy. 

Resordn  can  also  be    advantageously  combined  with   bismuth 
salicylate,  salol,  and  bctanaplilliol  in  the  following  manner: 

Be.      Resoicin  rrsuh., 5  gra.    (75  grains) 

BUmulli  EAllcj-lale, 

Powdered  rlmbarb. 

Sodium  sulpliHtE,  or  i^ncb, lO    "      (XJO  grains) 

Milk-sugfli. .    .    15    "     (lis  Kraitu). 

M.     Sic. — An  evea  leaspoonful  twice  daily. 

Tile  following  formulas  are  recommended  by  Ewatd  for  anorexia 
with  fcrnientaUoii : 

8.     TiiiCl.  iif  DUX  vom. , 32.56    gm.   (6  draml) 

Rthotciii.  rasub.,  5.40      ■'     (83  gnuns) 

TincI,  nraar,,    .    ,  .    _    .    .  .     11.15      "      I3dmms). 

M.      Sic. — Take  leu  to  lirieeii  drops  every  two  boun. 

B.     Fluid  eit.  conduniago, 17.00  gm.  (4 ^  drams) 

ResirL-ifi.   rp4ub., 4.00      "      (l  drum) 

M.      Slg. — Thirty  drops  four  IJmefl  daily. 


CHAI'TKR   XIX. 
ENTERITIS  (INTESTINAL  CATARRH). 

The  following  forms  of  enteritis  are  distinguishable  as  morbHl 
entities  and  merit  scfiaratc  consideration  : 

I,  Acute  simple  enteritis. 

3.  Chronic  simple  enteritis.  (These  t«'o  arc  often  spoken  of  as 
simple  acute  and  chronic  intestinal  catarrh.) 

3.  Phlegmonous  or  purulent  enteritis. 

4.  Diphtheric  or  croupous  (pseudomembranous)  enteritis. 

5.  Membranous  or  mucous  enteritis  (colic.t  muco.'ia  ct  enteritis 
membranacca). 

In  addition  to  the  foregoing,  Maragliano  ("  Berlin,  klin.  Woch- 
cnschr.,"  1894,  No.  13)  has  described  a  special  ulcerative  enteritis 
of  severe  type  which  t.1  almost  exclusively  limited  to  the  ileum,  and 
in  which  a  type  of  the  colon  bacillus  was  demonstrated  as  tlw 
probable  exciting  cause.  Tlie  disease  began  with  a  prodromal 
stage,  in  which  there  was  no  fever,  but  constipation  and  abdominal 
pair».  Then  followed  the  clinical  picture  of  typical  enteritis,  with 
strong  metcorism,  constipation,  diarrhea,  cntcralgia,  and  fever. 
The  coses  c\'etituated  into  jierforation  peritonitis,  with  symptom.^  of 
intestinal  obstruction.  The  process,  so  far  as  has  been  observed. 
begins  with  hemorrhagic  foci  between  tlie  peritoneum  and  tite 
mucosa,  which  may  result  in  ulcerative  destruction  of  the  mucosa, 
serosa,  or  tjic  entire  intestinal  wall.  More  accurate  and  detailed 
knowledfje  concerning  this  very  intense,  peracute  enteritis  has  as  yet 
not  been  obtained. 


I.  ACUTE  ENTERITIS  (Aanz  Intestinal  Catakrh; 

Entkriti»  Acuta). 

Nature  and  Conception. 

The  various  acute  inHammations  of  portions  of  or  the  entire  small 
intestine  constitute  the  most  frequent  diseases  of  the  digestive  tract. 
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llicy  may  occur  at  any  age.  but  they  arc  most   frequently  ob- 
served in  young  chiEdicn  of  the  poorer  classes,  as  a  consequence 
of  unsuiublc  nutrition,  very  often  resulting  fatally  in  these 
especially  when  the  child  lias  already  been  weakened  by  other  dis-' 
easi'-t. 

The  disease  appears  either  as  a  primary  or  independent  disease — 
idiopathic  enteritis — or,  secondarily,  as  a  result  of  numerous  other 
diseases — secondary  symptomatic  enteritis. 

The  former  is  most  frequently  produced  by  improper  diet,  such 
as  the  eating  of  unripe  fruit,  meats  and  fish  which  have  commenced 
to  decompose,  the  drinking  of  foul  water,  and  also  by  forcisn  bodies, 
among  which  are  to  l>c  meiitiimed  biliar)'  and  fecal  concretions,  and 
also  intestinal  ])arasites.  In  addition,  severe  colds  and  traumatism 
may  give  rise  to  acute  enteritis.  This  secondarj-  form  ma\'  apjiear 
in  conjunction  with  almost  all  diseases,  especially  in  conjunction 
with  certain  acute  infectious  diseases ;  also  with  ncphriti.s,  dis 
of  the  lungs,  the  heart,  and  the  blood-vessels.  It  may  accompany 
typhoid,  sypliilitic.  and  tuberculous  ulcers.  The  anatomical  changes 
in  acute  enteritis,  which  consist  of  intense  hyperemia,  swelling  of 
the  intestinal  muco.'«a,  which  may  sometimes  lead  even  to  super- 
ficial loss  of  substance,  arc  occasionally  restricted  to  only  a  portion 
of  the  mucou.s  membrane  of  the  intestines ;  thus  we  have  duode- 
nitis, jcjunitis,  ileitis,  colitis,  and  proctitis.  But  more  frcqucntly 
they  extend  over  a  large  area  of  the  intestinal  mucosa,  cspedally 
the  large  intestine  ;  less  frequently  of  the  small  intestine,  but  very 
frequently  over  both  the  large  and  the  small  intesline.  In  addition 
to  the  changes  mentioned,  tliere  is  a  more  or  less  copious  produc- 
tion of  mucus.  The  most  im])ortant  syniplonw  of  the  disca»( 
consist  of  loss  of  appetite,  inclination  to  vomiting,  especially  when' 
tJie  stomach  is  also  affected,  violent  rumbling  in  the  intestines, 
tenesmus,  more  or  less  violent  pains  in  various  portions  of  the 
abdomen,  according  to  the  localization  of  the  disease,  but  often 
referred  to  the  umbilicus,  thin,  liquid  evacuations,  the  frequency  of 
which  is  dei>endent  upon  the  character  and  extent  of  the  anatomical 
changes,  and,  in  certain  cases,  fever,  which,  especially  in  children, 
may  run  wry  high. 

If  numerous  new  injurious  influences  act  upon  the  inflamed 
mucous  membrane  during  the  continuance  of  the  disease,  the  in- 
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flamm^ition  may  pass  over  into  a  chronic  state.  At  cerUin  seasons 
o(  the  >'car.  especially  in  summer,  when  more  injurious  influences 
act  upon  the  intestinal  niuco:sa  than  at  other  seasons,  acute  enteritis 
oAen  appears  epidemically. 

Adherence  to  correct  diet  and  rest  and  avoidance  of  injurious 
influences  will  effect  a  cessation  of  the  enteritis  iii  most  cases,  but 
in  convalescent  from  other  diseases  or  cachectic,  ill-fed  children 
less  capable  of  resistance,  enteritis  may  result  in  death,  especially 
with  unsuitable  treatment  and  diet. 


Etiology. 

Most  all  forms  of  enteritis  may  be  classified  ctiologicall)'  into  two 
groups;  (l)  Those  forms  caused  by  patliogcnic  micro-organtsnts, 
either  by  direct  invasion  or  by  the  effect  of  toxiiis  generated  by 
them.  These  may  be  designated  as  the  "infectumi  catarrhs."  (z) 
Those  forms  caused  by  chemical  poisons,  which  may  act  upon  the 
intestines  from  three  different  sources:  (fl)  They  may  be  introduced 
with  the  ingcsta;  (*)  they  may  develop  from  the  in^esta  through 
putrefaction :  (f)  they  may  act  from  the  blood.  .-Ml  the  fonns 
of  the  second  group  are  designated  as  "  intoxicatioHai  taiarrhs." 

Various  other  Causes. — Knteriti.t  can  undoubtedly  be  brought 
on  by  cold;  this  ■■cnlerilis  rheumatica"  with  diarrhea  is  in  all 
probability  due  to  p,ithoIo};icaI  alterations  characteristic  of  catarrh. 
Mechanical  irritations  and  severe  traumatism  to  the  externa)  ab- 
domen arc  supposed  to  be  sufficient  to  cause  the  dise.-i<te,  tliough 
this  is  hj-pothetical ;  internal  irritants  of  a  mechanical  nature  arising 
within  the  bowel  certainly  do  cauite  catarrit.  It  is  known  that 
gall-stones,  foreign  bodies,  and  haidcncd  fecal  masses  act  in  this 
manner  (.see  section  on  constijiation  and  ulcerations  arising  there- 
from). A  secondai^'  catarrh  is  usually  found  in  the  neighborhood 
of  carcinoma,  intestinal  constrictions,  and  occlusions,  and  coinci- 
dent with  some  forms  of  peritonitis.  The  various  entozoa  arc  sup- 
posed to  be  causes  of  enteritis,  acting  either  directly  or  through 
chemical  toxins  produced  by  them  (see  chapter  on  Intestinal  Para- 
sites). 

Primary  and  idiopathic  acute  intestinal  catarrh  as  an  independent 
disease  is  frequently  caused  by  errors  of  diet,  by  food  or  tirink  that 
b  qualitatively  or  quantttati\-ely  abnormal.      In  case  abnormal 
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qtianlitics  of  food  and  drink  arc  Cakoi  into  the  intestinal  canal,  the 
walls  of  the  inlcfttincs  ma)'  be  distended  excessively,  and  thereby 
irritated  mechanically,  or  the  tngesta  may  remain  longer  than 
usual  in  the  irimall  intestine,  since  the  secretions  do  not  sutTicc  to 
digest  them.  In  this  case  the  ingcsta  may  become  subject  to  putrc- 
&ction.  the  products  of  which  irritate  the  mucotis  membrane 
chemically,  ciusing  inflammation.  Thi^  is  liable  to  hap[)en  espe- 
cially when  the  irritabilit>-  of  the  mucous  membrane  h-is  bcei» 
materially  increased  by  previous  diseases  or  by  disturbances  of 
circulation.  Fuithermorc,  acute  enteritis  aiiaca  very  frequently 
after  eatiiit;  Hpoiled  ine.its,  Bsh,  oysters,  unripe  fruit,  potatoes,  or 
after  drinking  sour,  decomposed  milk,  beer  which  is  not  seasoned, 
foul  water,  etc. 

There  is  no  doubt  that  severe  intlammations  of  the  intestinal 
mucous  nicnibranc  are  sometimes  caused  by  severe  drastic  purga- 
tives— for  instance,  colocynth  and  croton  oil ;  also,  poisons  and 
corrosi\e  substances,  taken  either  accidentally  or  intentionally,  such 
as  arsenic,  corrosive  sublimate,  carbolic  acid,  unusual  doses  ofanti- 
motiium  and  potassium  tartrate,  caustic  alkalis,  as  well  as  organic 
(carbolic  acid)  and  inorganic  acids  (HNO,.  MCL,  H,,  SO,). 

The  increased  he^it  of  summer  causes  more  decomposition  and 
fermentation  of  foods,  and  the  ingestion  of  larsc  quantities  of  cold 
liquids,  conditions  sufficiently  exjilaining  the  increased  frequency  of 
enteritis  at  this  season.  Foods  containing  large  quantities  of  ccllu- 
lose  dissolve  very  slowly  in  the  gostro-inlusiin.il  canal,  and,  irri- 
tating the  mucous  membrane  of  the  intestines  more  severely,  may 
cause  acute  enteritis. 

Foreign  bodies — coins,  little  stones,  bits  of  wood  or  bone,  fish- 
bones, fruit-seeds,  also  gall-stones,  fecal  concretions — and,  in  addi- 
tion, the  larger  intestinal  parasites — teniie.  ascarides.  round  worms, 
oxyures,  etc. — all  come  under  consideration  as  mechanical  irritant*. 

Enteritis  After  Extensive  Cutaneous  Burns. — Hunter  was 
among  the  first  to  suggest  tii,!!  toxic  substances,  formed  of  charred 
skin  and  broken-down  blood  constituents  in  the  charred  skin, 
becoming  .absorbed  into  the  circulation,  were  later  excreted  with  the 
bile  into  the  small  intestine,  there  exerting  a  deleterious  influence  on 
the  mucosa, 

Kijanitzin  claims  to  have  isolated  a  plomain  from  the  blood  and 
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Organs  of  animals  with  cxb:n»ve  cutancnus  bums.  This  substance, 
when  injected  into  other  animals,  produced  the  symploms  usually 
observed  nhez  Uit^c  burns,  .  among  ^vliich  hxk  diarrhea 

and  pass^e  of  blood.  It  is  not  stated  whetlicr  any  lesions  of  the 
duodenum  are  pn^diiced  thereby  (Kijanilzin.  "  Virchow's  ArcWv," 
Ikl.  cxxxi,  S.  436), 

Colds. — A  ver>-  cold  drink  may  be  followed  by  diarrhea,  the 
most  frequent  s>Tnptom  of  acute  enteritis,  but  lliis  diarrhea  ia  gen- 
erally only  the  result  of  a  leniponiry  increa-se  of  penstal»is,  whicli 
must  not  be  identified  «ith  acute  enteritis. 

After  sudden  sc\-cre  drenching  and  chilling  of  the  freely  perspir- 
ing body-surface  acute  catarrh  of  the  intestines  may  set  in.  The 
pathological  ph)-siolog}-  of  the  latter  has  not  been  cleare^l  up,  but 
it  is  probable  that  disturbances  of  the  circulation  in  the  intcstiaal 
\'essel5,  together  with  the  nervous  influences,  play  an  important 
role. 

Infectious  Enteritis. — There  are  two  es«enti;il  groups  under 
this  type  :  (1)  Those  in  which  the  pathogenic  action  of  the  micro- 
organisms is  limited  to  the  gaj<tric  inleslin:d  canal.  (2)  Those  in 
which  the  micro-organisms  have  invaded  other  portions  of  the  organ- 
ism and  the  intestinal  affection  is  only  a  partial  localization  of  a 
general  infection. 

The  bacteria  that  exert  their  influences  exclusively  on  the  gas- 
tro-intcstinal  canal  may  set  up  enteritis  directly  or  indirectly.  All 
bacteria  capable  of  generating  poUonous,  chemical  irritants  from 
intestinal  contents  can  produce  this  effect ;  it  is  therefore  tlie  cfleet 
of  the  indirect  action  of  ol>ligaic  intestinal  parasites.  From  obser- 
vations made  up  to  the  present  time  it  seems  probable  that  caUr< 
rhal  and  other  inRammalorv'  di^ea^esoT  the  intestines  are  not  pro- 
duced by  specific  constantly  recurring  microbes,  but  that  many 
kinds  of  bacteria  are  capable  of  producing  these  cfTccts,  under  vary- 
ing conditions  which  arc  thiLi  far  not  thoroughly  understood. 

Gartner  was  first  to  attempt  demonstration  of  an  organism  which 
is  directly  pathogenic — i.  e.,  producing  enteritis  directly.  In  the 
Oesb  of  a  cow  exhibiting  signs  of  enteritis  and  also  in  the  spleen  of 
a  man  who  died  l^vcnty-follr  hours  after  ingestion  of  this  meat  he 
found  a  characteristic  organism  which,  when  injected  into  or  fed  to 
mice  and  other  animals,  proved  poisonous  and  causative  of  enter* 
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his.  He  gave  it  the  name  of  "Racillu^  cntcTitidi&."  These  or- 
g»iiisn)»  are  i>hort,  movable  rods,  occurring  fiequetitly  in  pairs, 
and  surrounded  by  small  circular  areas;  one  pole  stains  dcci>cr 
than  the  rest  of  the  rod.  Tliey  grow  on  gelatin  uithom  liquefying 
it.  In  slab  culture  they  grow  only  slightly  downward,  but  move 
on  the.-<urrace  as  a  thick,  grayish-white  coftling.  On  agar,  potato, 
and  blood-serum,  they  grow  rapidly  but  fonn  no  spores.  In  the 
culture-medium  the  organism  produces  toxins.  I.ubarsch  con- 
firmed the  existence  of  the  same  bacillus  in  a  case  of  septic  pneu- 
monia occurring  in  a  ncotial.  Nothnagcl  a>nsiders,  on  the  evi- 
dence of  Gartner,  that  there  are  organisms  that  produce  enteritis 
directly  (/.  r..  \>.  97).  It  !-•*.  however,  probable  th.it  the  Bacillus 
cntcritidis  of  Gartner  is  identical  with  one  of  the  t>'pes  of  colon 
bacillus. 

Cohnheim  was  one  of  the  first  to  assert  that  some  of  the  cases  of 
intestinal  citarrh  which  occur  epidemically  in  .summer  are  of  in- 
fectious origin.  It  is  probable  that  in  the  case  of  acute  infectious 
catarrh  of  the  intestines  the  inflamntatiun  of  the  mucous  membrane 
is  caused  not  so  much  by  the  micro-orfjanisms  themselves,  as  by 
their  poisonous  metabolic  products,  which,  after  being  absorbed 
into  the  blood,  cflcct  an  increased  peristalsis,  the  main  cause  of 
diarrhea.  Recently  the  view  has  been  gaining  ground  that  the 
forms  of  catarrhal  enteritis  are  not  traceable  to  specific,  cun.stantly 
recurring  |jathogenic  microbes,  but  to  the  commonly  present  ob- 
ligate or  occasional  bacteria,  which  become  virulent,  and  thereby 
obtaiii  the  power  to  produce  those  diseases. 

Herbert  E  Durham  has  reported  an  qii'demic  of  enteritis  in- 
volving about  1  a  5  persons,  in  which  the  specific  organism  appears  to 
have  been  the  Bacillus  enteritidis  ("Brit.  Med,  Jour,,"  September 
3,  1898).  Ill  29  cases  the  scrum  of  individuals  who  had  recovered 
from  the  disease  caused  agglutination  in  dilutions  of  l  :  lOO  or 
higher  of  a  culture  obtained  from  the  liver  of  a  fatal  case.  Of  8 
samples  of  serum  from  convalescents.  6  had  marked  jirotective  and 
agglutinative  action  and  aLso  gave  PfeifTer's  test. 

Secondary  or  symptomatic  enteritis  is  a  term  applied  to  in- 
testinal catarrhs  occurring  as  a  sequence  to  diseases  of  other  organs, 
more  especially  loan  extension  of  the  disease  from  the  stomach  or  the 
rectum.     Any  one  of  tlie  various  fonns  of  gastritis  may  spread  over 
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the  mucou.1  mumbranc  of  the  intestines  by  putrefactive  prmiucts 
contained  in  the  chyme,  or  by  direct  celUtlitr  extension  of  the  in- 
flammatory process.  Catarrh  of  tlic  rectum  may  extend  to  the 
lower  portion  of  tht-  large  intestine.  In  women  with  gonorrhea  h 
large  quantity  of  secretion  may  be  cirricd  into  the  anus  and  there 
cauNC  inflammation.  (Concerning  the  vanoitit  types  of  proctitis  and 
their  extension  sec  chapter  on  Diseases  of  the  Rectum.) 

Enteritis  Accompanying  or  Following  Infectious  Diseases. — 
During  epidemics  of  typhus,  dysentery,  and  cholera,  acute  enteritis 
also  occurs  with  great  frequency,  and  is  considered  as  a  milder  form  of 
the  infectious  process.  It  is  assumed  in  these  cases  that  the  si^cciflc 
pathogenic  ofganisms  in\'aded  the  system  only  in  attenuated  form. 
Acute  intestinal  catarrh  has  repeated!)'  been  observed  in  malarial 
infections ;  in  these  ca.sc»  the  symptoms  can  tpiickly  be  removed  by 
quinin.  which  suggests  in  these  cases  a  localization  of  the  malarial 
parasite  in  the  mucous  membrane  of  the  intestines.  Second;iry  catarrh 
of  the  intestines  may  appear  in  the  course  of  other  febrile  diseases. 
In  these  cases  we  should  recall  that,  with  high  fever,  the  production 
of  hydrochloric  acid  in  the  gastric  juice  is  much  diminished  or 
suppressed  entirely,  and  the  gastric  peristalsijt  reduced  ;  the  conse- 
quent stagnation  and  indigestion  lead  to  decomposition  of  the 
chyme,  which  is  converted  into  a  putrefying  mass,  a  source  of  infec- 
tion to  the  intestinal  mucosa— especially  so  when  intestinal  peris- 
talsis is  also  impeded  (Hans  Herz,  "  Storungcn  d.  Vcrdauungs- 
Apparatcs,  u.s.w.,"  S.  ii8). 

Acute  catarrh  of  the  intestines  often  appears  in  the  neighborhood 
of  well-marked  pathological  lesions,  such  as  tuberculous,  syphilitic, 
tyjAoid  intestinal  ulcers,  carcinoma,  and  stenosis  of  the  inlesbiK's. 
Incarcerated  hernt.-i:  and  volvulus  and  intestinal  in\'agination  uill 
generally  be  associated  with  an  acute  enteritis.  Amyloid  degeneration 
of  the  mucous  membrane  of  the  intestines  may  complicate  acute 
enteritis.  Disturbances  of  the  circulation  of  the  intestinal  walls, 
and  especially  of  the  mucous  membrane,  favor  tlic  appearance 
of  this  disease,  especially  in  those  cases  in  which  the  venous 
hyperemia  causes  a  lowering  of  peristalsis.  But  it  can  not,  even 
after  it  has  reached  an  exaggerated  degree,  ciiuse  acute  enteritis 
directly.  The  accumtdalion  of  the  feces  in  the  intestine  constitutes 
a  mechanical  and  often  a  chemical  irritation  to  the  mucosa,  and 
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iiKistly  stained  with  blood.  In  very  severe  cases  also  the  upper 
Uycrs  ut'  the  suliiiiucosa  arc  richer  in  blood  ihan  normall)'. 

Sttieiiing  (^  the  Mucvus  Mdnbntnc. — This  is  niaiiifciitcd  by 
loosening,  greater  siiscquibility  to  laceration,  and  increase  in  thick- 
ness; the  latter  is  dependent  on  an  inflammalorj'  edema  or  merely 
serous  inliltration.  In  severe  cases,  especially  with  secondary 
catarrh,  the  submucous  tissue  is  also  affected  by  the  snelling. 

The  intestinal  cpithelta  arc  partially  cloudy,  aflectcd  by  fatty 
and  granular  degcncrittion.  Kxtcnsive  separation  of  the  epithelial 
integument,  especially  if  tissue  fragments  are  mixed  with  the  con- 
tents of  the  intestines  or  arc  lodged  in  (he  mucous  membrane 
of  the  intestines,  is  a  result  of  postmortem  change. 

But  that  an  abnormal  desquamation  of  epithirlia  also  tikes  pbce 
during  life  is  proved  by  the  greater  abundance  of  cells  in  the  dejec- 
tions at  the  .same  time.  In  ihc  c.i.se  of  idiopathic  catarrh,  the  soli- 
tan'  follicles  arc  more  or  less  affected  by  the  inllanimation,  and  in 
secondary  citarrlial  inflammation,  also  the  Pcyer's  patches.  At  the 
beginning  the  enlarged  follicles  project  as  grayish,  translucent  knots 
above  the  level  of  the  mucous  membrane  (inflammatory  edema). 

A«  the  acute  enteritis  continues,  a  copious  incR-ase  of  the  specific 
tissue  elements  and  an  immigration  of  white  blood-corpuscles 
become  manifest,  the  follicles  now  presenting  a  grayish-white 
appearance.  With  very  rapid  increase  of  the  cells  necrosis  may 
ensue,  the  follicles  burst,  and  a  follicular  ulcer  be  formed  (enteritis 
follicularis  sivc  nodularis). 

Follicular  ulcers,  which  are  generally  ob.served  only  in  tlie  case 
of  severe  catarrh,  must  be  distinguished  from  catarrhal  ulcers,  which 
prob;il>ly  arise  from  sequestration  of  superfieLiI  epilhcHum  (catarrhal 
erosions),  which,  under  the  influence  of  mechanical  and  chemical 
irritation,  develop  inlo  ulcers. 

Incrtasfd  Seeretton. — Tlie  mucous  membrane  in  acute  enteritis 
is.  in  le.is  severe  case*,  covered  with  a  transparent,  tough,  glassy 
mucus  which  may  be  more  or  less  colored  by  bile  or  blood. 

With  more  intense  inflammation  the  mucus  becomes  opaque,  due 
to  an  admixture  of  epithclia  and  leukocjlcs.  If  the  irritant  which 
acted  upon  the  mucous  membrane  be  stronger,  the  secretion  be- 
comes purulent. 

1'he  muscularis  and  serosa  of  the  intestine  are  generally  un- 
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aflected ;  the  mesenteric  glaitds,  especially  in  secondary  catarrh,  are 
cnlai^cd,  succulent,  and  hypcrcmic.  Concerning  the  contents  of 
the  inteHtines  and  the  chiiractcr  of  the  dejections,  sec  the  lixainina- 
tion  of  the  Feces  and  Symptomatology. 

Pathological  Histology  of  Acute  Enteritis. 

The  most  chiiracleristic  sigiis  of  an  acute  catarrh  are  an  abundant 
accumulation  of  round  ceils  in  the  upper  portion  of  the  submucosa, 
along  tlic  muscularis  mucos.!:,  and  also  around  the  blood-vessels, 
distention  of  the  vessels  of  the  mucosa  and  submucosa,  small  ex- 
Irnvasalions  between  the  glands  of  Lieltcrkuhii,  hypeqila^ia  and 
swelling  of  Ihc  solitary-  follicles  and  Peycr's  patches.  The  epi- 
thelium of  the  mucosa  in  the  colon  is  always  detached,  but  this  is 
usually  regarded  as  a  postmortem  change,  because  it  has  been  ob- 
served in  almost  every  cadaver  that  comes  to  the  autopsy  table 
later  than  six  hours  after  death.  The  epithelium  of  the  intestinal 
mucosa  no  doubt  takes  part  in  the  general  inflammatory  process. 
The  epithelium  of  the  glands  is  often  unchanged,  but  generally  ap- 
pears cloudy  ;tnd  swollen.  The  glands  of  lieberkiihn  are  changed 
in  form  and  position.  In  locaiitie.'t  they  appear  loo.^eiied.  di-splaccd. 
and  in  part  pushed  into  the  lumen  of  the  intestine  or  entirely  dis- 
rupted from  their  normal  poNitioii.  Wm.  G.  Booker  ("Johns  Hop- 
kins Hospital  Reports."  vol.  vi).  in  a  study  of  the  gastro-enteritis 
of  children,  found  that  in  most  cases  there  was  a  loss  of  epithelium 
over  some  parts  of  the  surface.  In  a  few  cases  it  was  almost  en- 
tirely lost  over  the  whole  intestinal  surface.  Where  the  epithelial 
layer  was  preserved  it  was  infiltrated  with  mononuclear  and  poly- 
nuclear  teukocjies.  BooJiCr  took  every  precaution  for  thorough 
preservation  of  his  tissues,  placing  them  in  preserving  fluids  within 
a  few  minutes  after  death.  The>-  may.  therefore,  \x.  safely  said  to 
represent  conditions  that  existed  during  life.  Nevertheless,  he 
found  necro»i.i  of  the  mucosa  in  some  of  hi.-*  cases.  The  glands  of 
Lieberkiihn  are.  as  a  rule,  expanded  or  dilated,  this  dilation  being 
either  uniform  or  occurring  in  the  fundus  alone,  giving  the  gland  a 
bottle-shaped  appearance,  owing  to  the  constriction  near  the  orifice. 
These  histological  changes  i«ive  the  way  for  the  more  [>enetratiiig 
destructions  of  the  parench>Tna — the  catarrhal  and  follicular  ulcers. 
It  is  evident,  however,  that  bacterial  and  toxic  l^•ents  must  act 
simultaneously  xvith  the  citanges  above  described. 
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Symptomatology. 

Tiie  clinical  picture  of  acute  enteritis  varies  considerably  accord- 
ing to  tlic  Incntion,  the  extent,  tlie  inteii.sity,  and  the  cause  of  the 
disease.  In  primary  idiopathic  acute  enteritis  the  symptoms  of  this 
malady  only  are  observed;  in  secondary  ciitarrh  tlie  symptoms  of 
the  primary  disease  are  also  associated,  and  the  aspect  of  the  dis- 
ease becomes  more  manifold.  Acute  enteriti.t  as  an  eflect  and  p;ir- 
tial  phenomenon  of  otlic-r  diseases  is  discussed  together  with  these  in 
.nnother  chapter.  In  the  following  only  the  symi>toms  of  idiopathic 
acute  enteritis  will  be  portrayed,  and  especially  those  of  acute  catarrh 
of  the  jejunum,  ileum,  .-md  colon,  which  most  frequenily  occur  to- 
gether. In  addition  to  these,  the  symptoms  of  catarrh  which  is  re- 
stricted to  smaller  portions  of  the  intestines  (duodenitis,  coliti.s.  proc- 
titis) will  afterward  be  discussed  in  so  far  as  they  can  be  delimited. 

Primary  Idiopathic  Enteritis. — This  generally  arisct  very 
suddenly, — soon  after  the  action  of  those  injurious  elements  which 
have  produced  it, — manifesting  itself  in  diarrhea.  More  rarely  this 
is  preceded  for  a  short  time  by  feelings  of  pressure  and  fullness  in 
the  abdomen,  as  well  as  by  griping  or  colicky  pains  which  become 
less  violent  after  the  first  dejection,  but  in  severe  cases  they  after- 
ward increase  again. 

DUirrkfa  is  a  very  frequent,  but  not  at  all  cunslant.  symptom  of 
acute  enteritis,  since  it  may  be  wanting  in  cases  where  the  duodenum, 
jejunum,  or  ileum,  the  whole  small  intestine,  or  even  the  latter  in 
addition  to  the  ascending  colon,  are  alone  affected.  Diarrhea  is 
absent  when  the  large  intestine,  or  the  larger  portion  of  the  .s;imc, 
functions  in  a  normal  manner;  the  retardation  in  the  transverse  and 
descending  colon  may  fully  cttnipcnsate  for  the  increased  ]>eristaUts 
of  the  small  intestine.  If,  in  the  case  of  isolated  intestinal  catarrh, 
which,  according  to  the  ci>niprehensive  observations  of  Wood- 
ward,* is  exceedingly  rare,  thin,  liquid  evacuations  of  the  bowels 
take  place,  we  arc  to  infer  that  increa?*ed  contractions  of  the 
musculature  of  the  large  intestine  have  been  caused  by  the 
irrititing  liquid  chyme  on  its  entrance  into  the  colon,  especially 
in  the   begiiming  of  the  disease.     This  irritation,  however,  does 


*  Woodnni,  '■  The  MetliMl  and  Surpcal  History  of  the  W«r  of  ihc  RcttdltoB," 
*ol.  I,  p.  I,  1879, 
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not  go  far  enough  lo  turn  into  citarrhnl  inflammation  of  tbe  mucous 
membrane.  On  the  other  hand,  in  the  case  of  extensive  acute 
catarrii  of  both  [lie  .small  and  large  intestines,  with  increased  peristal- 
sis of  the  latter,  the  appearance  of  liquid  dejections  is  always  to  be 
expected.  If  ihej-  di>  not  ap(x:ar.  we  arc  lo  asusume  that  a  paralysis 
of  the  muscular  apparatus  of  the  intestines  is  responsible  for  it, 
which,  it  is  true,  is  only  exceptional  wiih  acute  enteritis  or  gastro- 
enteritis, but  which  is  more  frequently  observed  w-ith  Asiatic 
cholera  and  cholera  nostras. 

In  acute  enteritis  the  diarrhea  is  caused  chiefly  by  an  abnormal 
increase  of  the  peri-«talsis.  which  causes  the  chyme  and  feces 
to  be  hurried  on  and  out  so  quickly  that  the  greater  part  of  the 
water  taken  in  with  the  food  and  the  greater  part  of  the  ga-stric 
and  intestinal  juices  arc  not  absorbed.  Further  causes  of  diar- 
rhea are  the  diminution  of  ab.iorption,  cau^ted  by  disturbance  of 
circulation,  and  also  a  copious  collection  of  mucus,  as  well  as  of 
serous  transu<lation,  into  the  intestinal  lumen.  This  cxphiins  tlte 
fact  that  in  rather  severe  cases  of  acute  enteritis  the  quantity  of  the 
liquid  evacuated  in  the  dejection  may  be  larger  tlian  tliat  which  was 
introduced  in  tlic  food  and  drink.  The  number  of  dJarrhcic  evacu- 
ations varies  oonsider.ibly  according  to  the  intensity  and  eNtent  of 
the  disease — in  light  cases  there  may  be  only  two  or  three,  in 
severe  cases  fifteen  or  twenty,  in  twenty-four  hours ;  nirely  a  greater 
number.  If  the  colon  at  the  beginning  of  the  disease  contains  fecal 
matter  which  has  already  become  thickene<l,  thi.-^  will  be  evacuated 
first  in  a  thick,  pulpy  state ;  the  following  dejections  arc  thin,  pulpy, 
and  finally  tiiey  l>e<:ome  liquid.  If,  however,  the  colon  at  the  be- 
ginning of  acute  enteritis  is  empty  or  nearly  empty,  then  the  cvacu- 
atioat  are  liquid  from  the  .start.  While  the  fitst  dejections  are 
generally  colored  brown  and  still  contain  rather  large  quantities  of 
feces  of  a  very  penetrating  odor,  the  sub.sequent  evacuations,  in  cas« 
they  follow  in  quick  succession,  arc  colored  pale  }cIIow  and  consbt 
mostly  of  .secretions  of  tlie  gastro-inlestinal  canal,  mucus,  and  senim. 

In  cases  of  simultaneous  catarrh  of  the  small  and  large  intes- 
tines, Gmelin's  reaction  for  unchange<l  bile  pigment  gives  a  positive 
result,  which  is  the  more  frequent  the  further  up  the  catarrhal  in- 
flammation of  the  small  intestine  extcnd.«,  and  the  more  the  peristalsis 
of  the  intestines  has  been  increased.     Even  in  isolated  catarrli  of  the 
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small  intestine  uncliangcd  bile  coloring-matter  may  sometimes  be 
demonslr^tod  if  the  peristalsis  of  the  colon  is  incix:ascd.  The  {lar* 
ticlci  of  mucus,  epitlielia.  and  white  blood-coipusclcs  wliich  are 
mixed  in  with  the  dejections  arc  also  oUcn  tinted  by  unchanged  bile 
pigment  (microchemical  reaction).  If  the  catarrh  is  confined  to  the 
small  intestine,  and  if  the  pcnstalsis  of  the  colon  is  normal,  or  if 
only  the  latter  is  affected,  unchanged  bile  pigment  is  lacking  in 
the  evacuations.  The  presence  of  bile  pigment  in  the  discharges 
depend.*  upon  ihe  rate  of  peristalsis. 

We  arc  justified  in  assigning  the  origin  of  bile-stained  mucus  to 
the  jejunum  and  upper  ileum  only  ;  if  it  consists  of  small  particles, 
just  recognizable  by  the  naked  eye,  which  are  intimately  mixed 
with  the  food  particles,  and  if  the  mucus  shows  crystals  or  granules 
of  bilirubin  or  partially  digested  cells  under  the  microscope. 

The  simple  presence  of  bilc-staincd  particles  in  the  feces  does 
not  prove  the  existence  of  an  enteritis  in  the  .small  intestine.  It 
requires  the  demonstration  of  remnants  of  musclc-fibcrs,  starcli 
granules,  excessive  primary  femienlation  of  the  feces,  and  the 
above-mentioned  particles  of  mucus  to  establish  involvement  of  tJie 
upper  small  bowel  (see  Chap.  ix). 

The  ])ale  yellow  diarrlieic  dejections  of  adults  sometimes  assume 
a  green  color  after  the  disease  has  progressed;  in  case  of  8maU 
children,  they  are  sometimes  colored  green  from  the  beginning,  and 
in  that  caite  generally  giveaveiy  pronounced  bile  reaction.  If  the 
diarrhdc  evacuations  follow  in  quick  succession,  tliey  have  some- 
times the  appearance  of  the  clear,  watery  evacuations  which  are 
characteristic  of  Asiatic  cholera  and  also  of  cholera  nostras.  Often 
they  contain  larger  or  ."(mnller  hard  scybala,  and  clear  watery  evacu- 
ations may  alternate  with  fecal  passages.  In  case  of  catarrh  of  the 
small,  as  welt  as  of  the  lai^c,  intestine,  the  dejections  always 
contain  mucus,  which  can  be  denionslrated  macroscopically  and 
microj^copicnlly ;  it  api>ears  in  larger  or  .smaller  quantities,  and 
cither  intimately  mixed  with  the  thick  or  thin,  pulpy  feces  (catarrh 
of  the  small  intestine)  or  in  the  form  of  pieces,  shreds,  or  lumps  of 
mucus,  balls  of  mucus,  and  yellow-colored  grains  of  mucus. 

In  the  niicro.scopie  examination  of  the  dejections  of  acute 
enteritis,  well  preserved  or  more  or  less  altered  (flaky)  epi- 
thelium   and   white   blood -cor]>usclcs   are   found.     If  the   hj-per- 


emia  and  inflammation  have  readied  an  advanced  degree,  or  if 
ulcers  have  been  f»rme<l,  one  finds  small  nruttses  of  blood, — rarely, 
large  ones, — red  blood-celts  more  or  less  disintegrated,  and  per- 
haps liematin  crystals.  With  acute  catarrh  of  liie  lowest  portion 
of  the  intestine  (colon  and  rectum)  the  scybala  formed  are  sur- 
rounded by  a  layer  of  mucus  more  or  less  thick,  which  often  has  a 
bloody  tinge,  or  else  pure  mucus  is  evacuated  alternately  with  the 
feces,  The  quantity  of  undige-sied  or  half-digested  matter  in  the 
evacuations  is  mainly  dependent  upon  the  location  and  extent  of 
the  disease.  In  case  of  catarrh  of  the  small  and  of  the  lai^e 
intestine,  with  increased  peristalsis  of  the  latter,  the  quantity  of 
uiidi<;ested  food  particles  in  the  dejections  is  largest,  espcciallj'  when 
much  food  has  been  taken  in.  Muscle-fibers,  albuminous  particles, 
lumps  of  casein,  and  large  quantities  of  undigested  fat  arc  met  with. 
If  the  evacuations  contain  well-preserved  starch  particles  in  large 
quantities,  it  points  to  very  defective  or  inhibited  secretinn  of  juncre- 
atic  juice,  or  it  is  a  consequence  of  highly  increased  peristalsis  or 
decreased  absorption.  In  catarrh  of  the  colon  alone,  in  cisc  the 
small  intestine  functions  normally,  tlie  proportion  of  undigested 
tnattcr  in  the  evacuations  is  little  or  not  at  all  increased,  since  upon 
the  entrance  of  the  feces  into  the  large  intestine  the  digestion  and 
^soqition  of  t!ic  food  have  been  ahno»t  completed  (sec  cha]>ters  on 
Macroscopic  and  Microscopic  Examination  of  tite  Feces  and  on  Mo- 
tility or  Pedsttlsis  of  Uie  Intestines).  In  exce]>tional  cases  diarrhea 
may  be  the  only  symptom  of  acute  enteritis,  but  then  the  diagnosis 
is  to  be  made  with  caution,  in  order  to  avoid  omfusion  with  nervous 
diarrhea.  If  the  dcjecdons  contain  large  quantities  of  air  or  gases. 
they  are  foamy.  During  the  evacuation,  or  even  without  evacua- 
tion,  more  or  less  offensive  fiatus  is  emitted.  The  evacuation  of 
very  liquid  .stools  is  occasionally  involuntary. 

The  emission  of  flatus  may  be  caused  by  an  abundant  collection 
of  gases  in  the  intestine,  in  consequence  of  strong  fermentation  and 
putrefaction,  but  this  is  not  always  the  case.  Under  normal  condi- 
tions air  and  gases  often  remain  for  some  time  in  the  intestines,  and 
a  part  of  the  same  is  furthermore  cjuickly  absorbed.  In  acute 
enteritis  in  consetjuence  of  increa.M:d  peristalsis  a  small  accumu- 
lation  of  gases  will  often  suflice  to  stimulate  peristaltic  contractions. 

Suhjecth'e  Complaints. — Unple.tsant  sensations  of  pressure  and 
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fullness  in  the  abdcimun.  griping  as  \xc\[  a»  colicky  pains,  are  tht 
main  subjective  symptoms.  The  diarrhea  and  feeling  of  fullnc-ssare 
generally  the  result  of  the  inflammation  itself;  the  others  are  due 
to  spastic  contractions  of  the  muscular  system  of  separate  parts  of 
the  iiilcstines.  Tlie  griping  is  generally  increased,  the  c^lic  dimin- 
ished, by  pressure.  The  localization  of  the  pains  gives  no  sure 
indication  of  the  location  of  the  disease,  since  they  often  radiate  in 
various  directions,  and  since,  on  account  of  the  great  movability  of 
the  intestinal  loops,  reliable  loc'ilixation  is  hardly  possible.  Only 
when  lhe>-  can  be  shown  to  be  present  continuously  in  the  course  of 
the  transverse,  ascending,  or  descending  colon,  or  when  they  are  con- 
fined to  the  riglit  iliac  region,  are  we  to  infer  disease  of  the  portions 
of  the  interlines  in  question.  The  sensitiveness  to  pressure  of  the 
abdomen  often  continues  for  some  time  after  the  catarrh  lias  ceased. 
In  cat.'trrh  of  the  rectum  and  of  the  lowest  part  of  the  lar^e  intes- 
tine patients  are  especially  troubled  with  a  veiy  torturing  tenesmus, 
which,  in  severe  cases,  compels  them  to  remain  at  stool  continu- 
ously. In  acute  intestinal  catarrh  prolonged  rumbling  and  gurgling 
sounds  arc  heard,  sometimes  audible  at  some  distance  from  the  body. 

The  result  of  the  physical  examination  is  difl'erent  in  the  various 
cases.  Sometimes  the  whole  abdomen  is  distended  metcoiistically, 
and  the  patients  then  complain,  on  account  of  iJie  pressure  on  the 
diaphragm,  of  want  of  breath,  palpitation,  precordial  fear,  and  asth- 
matic complaints.  More  frequently  the  abdomen  is  arched  only 
im^ularly,  especially  in  the  region  of  the  transverse  colon.  The 
increased  pcri.slaltic  movements  of  the  intestines  arc  at  times  visible, 
and  on  palpating  the  abdomen  one  sometimes  feels  a  distinct  gurg- 
ling (ileocecal  noise),  If  the  intestines  contain,  at  various  places, 
large  quantities  of  air  and  liquids,  one  notices  a  fluctuating  feeling, 
which  may  be  accompanied  by  distinctly  audible  splashing.  Per- 
cussion, of  course,  gives  entirely  different  results,  according  as  the 
various  pails  of  the  itHestines  contain  air  or  liquids.  The  results 
of  percussion  can  not  Ix:  used  for  the  localization  of  the  disease. 

Dirangi-mt-uls  oh  the  Part  of  iht  Stomach. — In  acute  enteritis 
the  appetite  is  diminished  or  complete  anorc.via  exists.  Nausea, 
severe  vomiting,  t<-ndenies.'*  in  the  region  of  the  stomach,  coated 
tongue,  and  past>-  ta.ste  may  be  present.  If  the  acute  enteritis 
has  ari.sen  from  the  intlannnation  of  gastric  mucosa  that  has  ex- 
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tended  to  the  intestinal  mucosa,  which  is  especially  frequent  in 
children,  then  the  symptoms  mentioned  appear  sooner  tlian  those 
of  acute  intestinal  catarrh.  The  vomitiny  is  at  times  so  pcnis> 
tent  as  to  interfere  seriously  with  the  giving  of  medicines  by 
the  mouth.  On  the  other  hanil.  although  tliis  is  rarer,  tlic  in- 
flammation of  the  mucous  membranes  of  the  intestines  may  extend 
secondanly  to  the  stomach  ;  or.  e.g.,  mistaWes  of  diet  cause  simul- 
taneous gastritis  and  enteritis.  Furthermore,  the  derangements 
on  the  part  of  the  stomach  are  not  aiwa>'s  to  be  referred  to 
gastritis,  since  they  may  arise  in  a  purely  reflex  manner.  With 
catarrh  of  the  large  intestine  and  of  the  rectum  tlie  apjKlite  is 
generally  not  at  all  diminished. 

Cffiditwu  (•/  ihi  Kidneyi  and  of  the  Urine. — When  the  loss  of 
water  through  tlic  intestine  has  been  considerable,  oliguria  Js  ob- 
scr\'cd.  This  oliguria  is  occa.s  ion  ally  seen  as  a  result  of  stubborn 
vomiting;  sometimes,  also,  after  temporary  anorexia.  The  urine  is 
concentrated  and  dark,  and  on  standing  for  some  time  often  dqx>sits 
an  abundant  sediment,  consisting  of  urates.  With  catarrh  of  the 
snull  intestine  it  often  contains  large  quantities  of  indican,  which  i-s 
an  indication  of  excessive  intestinal  putrctaction.  The  metliods  of 
testing  for  indican  are  given  in  chapter  ix. 

In  cases  of  acute  enteritis  associated  with  fever,  but  sometimes  also 
in  afebrile  casts,  hyaline  casts,  cilht.r  with  or  without  albumin,  c;in  be 
found  in  the  urine  (FischI).  often  only  a  few  hours  after  the  begin- 
ning of  the  disease,  especially  when  the  discharges  are  very  co]>i<iu.v 
Besides  the  casts,  the  urine  contains  renal  epithclia  and  white  blood- 
corpuscles  ;  seldom,  red  cells.  According  to  Stiller,  a  slight  albu- 
minuria, in  addition  to  the  c>'lintlruria,  is  a  frequent  partial  ^'mptom 
of  simple  acute  ga.strO'inlest:nat  cttarrh  (sec  Ch:ip,  ix). 

Fever, — This  is  absent  entirely  in  most  cases  of  acute  enteritis, 
especially  with  adults.  The  disease  may,  hnwcvcr.  commence  with 
repeated  chills,  even  very  severe  ones.  If  the  increase  in  tem- 
perature remains  for  .sevi'ral  daj-s  at  about  1 1 2°  F..  we  may  susjKCt 
a  case  of  enteric  fever,  especially  when  the  acute  enteritis  causes 
swelling  of  the  spleen  (Fi.ichl).  The  result  of  the  Widal  tctt,  care- 
ful measurements  of  temperature  (in  case  of  t>-phoid  fever  gradual 
increase  of  the  fever),  the  nature  of  the  pulse,  which,  in  feverish 
acute  enteritis  generally  rises  quickly,  the  absence  of  tj-phoid  spots. 
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guard  af^inst  mUtatvcn  diagnosb.  In  the  feverish  cases  the  rise  in 
Umpcraturc  U  very  probably  the  re?iult  of  an  inlcctiun  through 
pathogenic  micro-organisms.  With  small  children,  irritable,  as 
well  .'LI  feeble,  old  people,  the  fever  may  be  high  (105*  F.)  and 
l<ad  to  delirium  and  convulsions. 

The  general  health  is,  in  light  cases,  very  little  dLsturbcd,  but  in 
severe  cases  it  is  seriously  dniiiage<l.  P;iticnts  feel  as  weak  and 
weary,  in  some  cases,  as  if  a  severe  sickness  were  coming  ti|>onj 
them.  In  small  children  and  weak  old  persons  the  signs  of  a' 
severe  collapse  sometimes  appear.  The  eyes  arc  sunken  into  the 
head,  the  faci;il  e.\pressioti  is  that  of  suffering,  the  skin  Is  sometimes 
covered  with  cold  sweat,  the  turgor  of  the  same  decreases,  the  hps 
are  bluish,  and  the  extremities  arc  cool.  The  symptoms  of  acute 
hydrocephaloid  disease,  described  by  Marshall  •Hal  I,  which  has 
been  attributed  to  anemia  of  the  brain  in  consequence  of  large  loss 
of  watei',  arc  observcil  in  rare  cases. 

Generally,  hydrncephuloiti  disease  is  a  result  of  cholera  nostras 
(diarrhea  with  vomiting),  and  is  accompanied  by  verj'  high  fever — 
the  lcni])eratiire  may  tliL-n  rise  to  104**  F.  Generally  a  strong, 
rather  sudden  collapse  sets  in  then,  and  the  extremities  arc  cold 
while  the  body  is  hot,  the  fontanels  sink  in,  the  pulse  is  con- 
siderably accelerated,  very  weak,  and  often  irregular.  Dyspnea, 
convulsions,  delirium,  and  stiffness  of  the  neck  also  set  in.  The 
children  are  in  an  apathetic  state,  and  cry  out  suddenly  only  when 
more  severe  colicky  pains  seize  them.  Very  often  the  little  patients 
perish  in  a  short  lime  in  consequence  of  paralysis  of  the  heart  ; 
bronchopneumonia  and  thrombosis  of  vessels  may  also  set  in  as 
complications.  In  isolated  ca.ses  of  severe  enteritis  intense  pains  in 
muscles  and  joints,  even  slight  swellings  of  joints,  are  observed; 
in  these  cases  we  probably  have  to  deal  with  infectious  enteritis. 

Course  and  Extent  of  the  Disease. 

With  proper  care  and  the  avoidance  of  injurious  ingcsta  complete 
recover>-  may  result  in  a  few  days  in  light  cases.  But  in  severe 
cases  the  duration  of  the  disease  is  somewhat  longer,  and  improve- 
mcnt  and  relapse  may  allernate.  especially  when  the  jtatient  d^>cs 
not  take  proper  care  of  himself  After  the  setting  in  of  conva- 
lescence, (he  intestines  are  frequently   vcr)-  sensitive  to  injurious 
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matter,  even  for  a  considerable  time.  If  no  regard  is  paid  to  this, 
acute  onteriti»  uitli  frequent  relapses  may  turn  into  the  ctironic 
state.  I'requcnlly,  in  consec|iicncc  of  great  exhaustion  of  the 
intt«c]es  of  the  inleiitines,  con:«li[K(lion  tnay  »et  in,  which  departs 
again  after  a  time,  but  which  niaj'  also  give  rise  to  new  diseases. 
The  grwitcst  aire  is  to  \k  exerd»«d  in  order  to  avoid  tlie  acute 
condition  becoming  clironic. 


Localization  of  the  Catarrh. 

Catarrh  of  the  Duodenum. — If  the  catarrhal  inflaniinntion  is 
restricted  to  the  duodenum,  it  may  be  recognized  only  when  ic- 
teriLs  result*,  in  consequence  of  the  cloggmg  up  of  tlie  ductus  cho- 
ledochus  or  the  swelling  o{  its  mucous  membrane.  In  the  cases 
wh<^re  the  latter  is  alMent,  in  spite  of  catarrh  of  the  duodenum  a 
sure  diagnosis  is  impossible. 

If  icterus  is  absent,  catarrh  of  the  duodenum  niaj-  be  inferred 
only  then  when,  in  conjunction  with  acute  gastritis,  a  constant 
■ncfvascd  scnsitivcnes.s  ap|>cars  in  tlie  right  hypochondrium  and 
mucus  is  found  macroscopically  and  microscopically  in  the  evacua- 
tions. Duodenitis  is  most  certainly  to  be  diagnosed,  even  when 
icterus  is  absent,  when  the  above-mentioned  symptom  appears  after 
extensive  skin-bums,  since  Hunter  has  suggested  that  the  poisonous 
matter  which  there  arises  is  secreted  by  the  bile  into  the  intestines, 
and  may  cause  a  severe  inf1amm,'ttion  of  the  mucous  membrane  of 
the  duodenum,  which  may  result  in  the  formation  of  ulcers  or 
even  in  (icrforation  of  the  intestinal  walLi. 

An  isolated  catarrh  of  the  jejunum  or  of  the  ileum  can  i»ot  be 
diagnosed  during  life.  The  detection  of  simultaneous  diseases  of 
the  jejunum  and  ileum,  even  if  present,  ts  difBcuIl  to  diagnose, 
especially  as  the  most  important  symptom  of  catarrh,  the  diarrhea. 
may  be  absent.  Only  by  a  thorough  microscopic  examination  of 
the  feces  may  data  l}c  gained  for  the  demonstration  of  isolated 
catarrh  of  the  small  intestine  (Nothnagel).  The  mucus  in  t)te  £ime 
it  inerca5«ed  and  intimately  mixed  %vith  the  feces,  and  in  addition 
one  sometimes  finds  in  the  feces  yellow  grains  of  mucus  of  the  size 
of  a  poppy-seed.  If  the  peristalsis  of  the  large  intestine  is  not  at 
the  Nime  time  increased,  the  yellow  grains  of  mucus,  as  well  as  tlie 
yellow-colored  white  blood-corpuscles,  will  not  give  the  micro- 
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chemical  reaction  Tor  unchnnged  bile  pigmenW.  Sometimes  the 
increase  of  undigested  particles  of  food,  especially  starch,  iji  the 
dejcctioiiK  c»n  be  utilized  in  the  diagnosis.  The  amount  of  indican 
also,  as  has  been  noted,  is  frequently  increased  with  catarrh  of  the 
small  interline. 

Even  in  simultaneous  catarrh  of  the  small  intestine  and  ascending 
colon  diarrhea  may  be  absent.  For  the  rest,  tlic  results  of  the 
examination  of  the  evacuations  arc  about  the  same  as  in  isolated 
ciitarrh  i>f  the  small  intestine. 

Acute  colitis,  in  contradistinction  to  the  diseases  mcnlioited 
above,  is  characlerixed  practically  always  by  the  presence  of  liquid 
evacuations.  In  these  arc  found  larger  or  smaller  masses  of  mucus 
which,  like  the  feces,  may  contain  bile  pigment  in  case  the  periatal-sis 
of  the  small  intestine  is  at  the  same  time  increased.  In  acute 
colitis  the  p.ains  and  sensations  of  pressure  which  occur  are  restricted 
to  tlie  colon,  and  on  palpation  audible  rumbling  and  splashing 
noises  arc  elicited. 

Inflammation  of  the  Lowrest  Portion  of  the  InteBtines 
(Proctitis). — The  characteristic  symptom  of  proctitis  is  tenesmus, 
with  severe  antecedent  colicky  pains  in  the  left  iliac  fossa.  Often 
the  patients  feel  the  necessity  of  evacuation,  but  then  each  time  only 
very  small  quantities  of  feces  are  p.issed.  The  evacuation  also  is 
frequently  accompanied  by  severe  pains,  and  the  left  iliac  fossa  is 
sensitive  to  pressure.  The  scybala  arc  surrounded  by  a  layer  of 
muctis  of  greater  or  less  thickness,  which  is  often  tinted  with  blood. 
Between  these,  after  severe  straining,  qu.intities  of  pure  mucus  may 
be  evacuated.  Often,  in  defecation,  a  portion  of  the  rectal  mucosa 
protrudes  from  the  anus  in  the  shape  of  a  dark-red  roll.  Spasmodic 
convulsions  of  the  anus  can  often  be  demonstrated,  and  dii^ital 
e.xaminatioti  produces  severe  pain.  Sometimes  the  finger  is  held 
sp;tsmodical]y  by  the  sphincter.  The  mucous  membnme  of  tlie 
rectum  feels  hot,  is  slipper>',  and  the  finger,  after  being  pulled  out, 
is  often  covered  with  mucus.  It  was  previou.tly  noted  that  with 
the  occasional  paralysis  of  the  sphincter,  mucus  in  large  quantities 
passes  off  involuntarily,  and  innnmmation  may  arise  in  the  vncinity 
of  the  anus.  With  the  characteristic  symptoms  of  acute  proctitis 
a  digiLi!  examination  or  the  use  of  the  rectal  mirror  is  generally 
unnecessary. 
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Oiiiical  investif^ations  tending  to  localize  tlic  intestinal  catarrh 
arc  ol' decided  practical  interest,  l>ecaiise  the  trcitment  and  melliods 
emplo>-«d  must  vary  in  individual  cases  with  regard  to  the  intestinal 
district  that  IS  precmuicntly  or  exclusively  affeclcd.  The  most  fre- 
quent locility  that  is  affected  is  the  colon,  but  the  other  variations 
arc  the  following  :  (l)  Enteritis  involving  the  entire  small  intestine 
ajtd  the  entire  colon;  (2)  the  colon  only;  (3)  the  small  intestine 
exclusively ;  (4)  the  beginning  of  the  small  intestine,  the  duode- 
num.  and  the  up{>er  portion  of  the  jejunum  ;  thi-s  is  most  frequently 
a  result  of,  or  in  connection  with,  gastritis  ;  (5)  the  end  of  the  lar^e 
intestine — proctitis  ;  (6)  ap^iendicitis ;  (7)  enteritis  affecting  only  the 
cecum  and  the  ascending  and  tlic  transverse  colon  ;  (S)  the  disease 
airecting  these  latter  portions  and.  in  addition,  the  lower  part  of  the 
ileum;  (9)  Mayor  {"Quclqucs  mots  sur  une  varietc  d'entcritc 
iliaque,"  "Revue  medicine  de  Suisse  rnmande,"  1893)  has  described 
an  inflammatory  catarrh,  aflKrcting  exclusively  the  sigmoid  colon, 
under  the  name  of  sigmtmtiiis.  The  clinical  and  anatomical  picture 
of  this  disease  is  said  to  correspond  closely  Hith  that  of  typhlitis. 

The  results  of  auscultation,  percussion,  and  palpation  for  the 
localization  of  enteritis  arc  unreliable.  Pain,  if  sharply  circum- 
scribed, may  be  available  for  the  purpose  of  localising  the  enteritis. 
Two  kinds  of  pain  arc  to  be  distinguished  for  this  purpose  :  that 
which  arises  ^.pontaneously  and  that  which  becomes  evident  only 
on  pressure.  The  following  are  the  few  characteristic  pains  which 
are  si|,'nific.-mt :  that  localized  in  the  right  iliac  regiiwi  in  typhlitis 
and  apiK-ndicitii,  the  tenesmus  which  is  characteristic  for  proctitis, 
and  the  sensitiveness  to  pressure  along  tlie  anatomical  course  of  the 
colon.  It  is  always  neccssar>'  to  examine  the  entire  rectum  and 
sigmoid  flexure  by  the  long  rcctoxcope  and  sigmoidoscope  if  the 
patient  can  stand  it.  for  in  acute  proctitis  it  is  often  too  painful.  In- 
flammator>-  catarrh  aflccting  these  portions,  and  e\-en  affecting  the 
descending  colon,  can  be  diagnascd  in  thLs  manner  by  direct  inspec- 
tion. The  indications  ttuit  may  be  derived  from  the  condition  of 
the  urine  and  examination  of  the  dejecta  have  been  considered  in 
a  separate  chapter. 

For  the  sake  of  context  1  will  repeat  here  that  the  evacuation 
of  pure  mucus  wtttiout  any  admixture  of  fecal  matter  wliatever 
indicates   proctitis— catarrh  of  the  sigmoid  or  descending   colon. 
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Very  small  balls  of  fecal  mailer  completely  enveloped  in  mucus 
point  to  the  same  localily. 

Hyaline  clumps  of  mucus  that  are  recognizable  by  the  micro- 
scope only  and  iminialely  mixed  with  the  firm  or  seniisoft  excrement 
are  suggestive  of  catarrh  of  the  cecum  and  of  the  ascending  and 
the  first  part  of  the  transverse  colon,  Thb  microscopic  condition 
is  observed  also  where  the  catarrh  exists  in  the  lower  part  of  the 
ileum. 

A  very  intimate  commingling  of  mucus  and  excrement,  no 
matter  whether  the  liitter  is  firm,  semisolid,  or  liquid,  is,  as  a  rule, 
an  indication  of  catarrhal  involvement  of  the  higher  sections  of  the 
colon  or  lower  part  of  the  ileum. 

A  catarrhal  affection  of  the  entire  colon  is  accompanied  by  a  thin 
dejection,  showing  very  iiitimale  admixture  of  small  fnigmentii  of 
mucus,  which  are  recognizable  bj*  the  naked  eve.  When  tlie 
catarrh  is  restricted  to  the  descending  colon  and  rectum,  tliere  is 
no  such  intimate  admixture  of  mucus  and  excrement 

Small  granules  of  mucus  stained  intensely  yellow  ha\*e  already 
been  described  as  suggesting  an  affection  of  tlic  small  intestine. 
Concerning  the  reaction  of  bile  pigments,  we  may  summarize  the 
following;  A  stool  may  give  the  bile  pigment  reaction  through- 
out,  or  the  pigment  may  be  attached  to  individual  con.tlituents, 
especially  to  the  particles  of  mucus  in  it.  A  reaction  that  occurs 
in  this  manner  suggests  catarrhal  inflammation  of  the  entire 
colon,  involving  simiilt;uieously  the  lower  portions  nf  the  ileum. 
The  more  pronounced  the  reaction,  the  higher  up  into  the  ileum 
docs  the  catarrh  extend.  Cylindrical  epithelial  cells,  round  cells, 
or  fat  droplets  stained  with  bile  point  to  involvement  of  the 
ileum,  and  perhaps  also  of  the  jejunum  and  duodenum. 

The  nature  and  quantity  of  undigested  food  particles  give  only 
uncertain  information  concerning  the  involvement  of  the  small 
intestine.  It  is  generally  conceded,  however,  that  an  abundance 
of  undigested  muscle-fibers,  in  the  absence  of  fever,  indicates  an 
involvement  of  the  small  intestine.  In  febrile  conditions  muscle- 
fibers  appear  undigested  even  in  the  absence  of  catarrh  of  the  small 
intestine.  An  abundance  of  undigested  starch  in  the  stool  in  the 
presence  of  other  symptoms  of  enteritis  \s  a  sign  of  involvement  of 
the  small  intestine.     It  must  be  borne  in  mind,   however,  that  the 
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various  foniKs  of  intestinal  indigestion  may  produce  tlie  identical 
signs,  even  in  the  absence  of  enteritis,  especially  when  the  pcri.'ital- 
sis  lA  increa^ted.  For  more  exact  tliagnostic  deductions  to  be 
drawn  from  the  condition  of  the  stools  reference  must  be  made  to 
chapter  ix  on  Examinaliun  of  the  Feces. 

Diagnosis. 

The  recognition  of  acute  enteritis  is  dif5cult  when  cither  tlte 
characteristic  nymptoni,  diarrhea,  is  absent,  or  when  this  is  the  only 
symptom  of  the  catarrh.  In  both  cases  it  is  only  atlcr  careful 
examination  of  the  evacuations  that  a  sure  diagnosis  can  be  made 
or  confusion  with  stercoral,  dj'spcptic,  or  ncr\'ous  diarrhea  avoided. 
The  mo«t  importiint  thing  is  to  note  whether  mucus  is  present  in 
the  dejections  and  can  be  demonstrated  in  grt- ater  or  smaller  quanti- 
ties macroscopically  and  microscopically.  In  tlie  above-mentioned 
forms  of  diarrhea  this  is  absent.  The  presence  of  uncomhined  btle 
coloring -matter  is  in  itself  no  sure  criterion  of  catarrh  of  the  small 
and  the  large  intestine,  since  it  is  foufid  also  in  the  dejections  when 
marked  increase  in  the  peristalsis  eNt»Ls  a:^  a  result  of  distil rl»nces 
of  inner\-ation.  In  the  macroscopic  and  microscopic  examination 
one  has  also  to  watch  for  hardened  fecal  masses  and  ottivr  concre- 
tions, foreign  bodies,  the  ova  of  parasites  and  parasites  themselves, 
which  may  gi\-e  rise  to  acute  enteritis.  If  tlie  latter  causes  high 
fever,  swelling  of  the  spleen,  nephritis,  or  pains  and  swelling  in  the 
muscles  and  joints,  the  diagnosis  of  acute  infectious  enteritis  is  log- 
ical (concerning  localization  of  tl»c  catarrhs,  sec  Symptomatology). 

Prognosis. 

This  is  in  most  cases  a  favorable  one,  cspcdally  in  previously 
healthy  adults;  with  proper  conduct  of  the  patients,  as  well  as  the 
avoidance  of  injurious  matter,  complete  rccoverj-  is  generally 
attained  after  a  few  da>-s.  In  the  case  of  small  children,  adults 
convalescing  from  an  exhaustive  sickness,  and  weak  elderly  per- 
sons the  pri^nosjs  should  be  guarded,  as  in  these  cases  it 
may  lead  to  death,  estpedally  when  iht;  .•itomach  also  is  aflected 
Improper  diet  and  unhygienic  mode  of  Itlc  cause  new  injurious 
substances  to  act  repeatedly  upon  tlie  inflamed  mucous  membrane ; 
relapses  and  a  transition  into  chronic  catarrh  arc  the  consequence. 
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Relapses  may  likewise  occur  and  chronic  cntarrh  may  be  developed 
when  the  appcaiancc  of  acute  catarrhs  is  favored  by  a  somewhat 
long-continued  venous  h>^ler(;mia  of  the  mucnus  membrane  of  the 
intestines  as  a  result  of  chronic  diseases  of  the  heart,  lungs,  and  liver. 

Therapeutics. 

In  ihc  treatment,  rest  and  diet  are  the  indispensable  requi^tes. 
In  mild  cases  of  enteritis  a  medicinal  treatment  is  generally  unnec- 
essary, and  the  province  of  the  physician  is  restricted  to  the  keeping 
of  injurious  influences  away  from  the  intestines  and  the  prescribing 
of  an  easily  digestible  diet,  taken  in  sm.ill  quantities,  and  the  assimi- 
lation of  which  will  tax  the  activity  of  the  inflamed  intestines  as 
little  as  possible.  If  the  state  of  nutrition  is  good,  and  espeei-illy 
when  the  stomach  is  also  afiected,  a  total  abstinence  from  food  for 
from  twenty-four  to  thirty-six  hours  is  often  vef>"  effective  willi 
adults.  If  there  is  fever,  the  patient  must  rest  in  bed.  and  this  is  to 
be  recommended  also  for  cases  without  fever,  in  moderately  severe 
and  severe  cases,  especially  for  children.  The  diet  to  be  prescribed 
consists  of  oatmeal  porridge,  barley  porridge,  bouillon  with  eggs; 
for  drinking,  boiled  water  with  a  little  tea  added,  boiled  milk  in 
small  quantities.  ApoHinaris,  Sellers  waters  from  which  the  excess  of 
COj  has  been  removed  by  stirring,  with  a  little  Durgundy  or  imported 
claret  (Beaune)  added.  Verj' cold  drinks,  likewise  water-iees  and 
beer,  for  which  patients  often  have  a  strong  craving  on  account  of 
their  violent  thirst,  arc  to  be  forbidden.  Eggs  occasionally  cau.tc  an 
increase  in  the  intestinal  putrefaction  on  account  of  the  large  amount 
of  decomposable  albumin  and  sulphur  they  contain.  Likewise  all 
tliose  foods  which  are  easily  subject  to  fermentation  in  the  stomach 
and  intestinal  canal — that  is  to  say,  ficsh  bread,  which  is  to  be 
replaced  by  toast,  dishes  made  from  flour,  fruit,  vegetables— arc  not 
to  be  allowed.  If  there  is  much  flatulence,  the  use  of  water  con* 
tiining  carbonic  acid  must  be  avoided.  If  the  patient  is  very  feeble 
and  if  the  heart  is  weak,  I  allow  small  quantities  of  strong  wine 
(Kut^undy).  also  cognac,  and.  in  case  of  collapse,  mulled  wine. 
In  addition,  the  extremities  arc  to  be  rubbed,  or  the  patient  is  to  be 
put  for  from  tivelve  to  fifteen  minutes  into  a  warm  plimge  bath. 
When  the  symptoms  of  acute  enteritis  have  disappeared,  a  diet  of 
easily  digested  meat  dishes,  such  as  boiled  or  broiled  sweetbreads. 
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broiled  trout  or  blue  fish,  yoiinj^  pigeons,  rice  ptidding,  sago,  and, 
later  on.  also  potato  puree  and  stale  bread,  is  first  allowed,  and  even 
after  complete  recovery  the  pntieitt  nitiiit  for  some  days  have  regard 
for  the  sensitiveness  of  the  intestines,  and  foods  which  arc  difficult 
of  digestion,  such  as  rye  bread,  whole  potatoes,  cabbage,  and  other 
vegetables,  arc  to  be  avoided.  If  there  arc  severe  pains  in  the  abdo- 
men, hot  jxniltices,  frequently  renewed,  generally  do  good  service, 
and  at  night  Piicssnitz  bandages  may  be  used  for  colicky  pains. 
If  the  jwins  are  verj-  frequent  and  intense,  i  allow  tnoqihin  subcu- 
tancously  or  opium  internally.  The  acute  enteritis  may  have  been 
caused  by  incorrect  diet,  such  as  a  loo  lai^e  meal  or  llie  jiartaking 
of  decayed  foods.  In  these  cases  the  duration  of  the  disease  may 
often  be  shortened  b>'  gi^'ing  a  purgative  early— calomel  is  best,  O.J 
to  0.5  for  adults ;  0.02  to  0,05  for  children.  Tablet  triturates  of  gr. 
^  of  calomel  ever>'  hour  serve  this  puqmsc  well.  For  more  rapid 
action  1  advise  a  bottle  of  effervescent  citrate  of  magnesia ;  also 
soluble  elastic  capsules  of  pure  castor  oil,  or  castor  oil  in  emulsion 
as  follows ; 

K-    CmMtoP, sace.     (1  ounce) 

Cumanlnc, ig'"-    (>5  Btkuu) 

Oil  of  pciiprnnml.  .........      3  dNf* 

Dialillcil  wilrc.  .    .  130  CC.      (4  OnlKn}. 

Sic — A  ublcspoonful  >i  1  time 

Purgatives  arc  also  prescribed  when  it  is  suspected  that  in  spite 
of  frequent  liquid  dejections  mas.scs  of  dcconipo.icd  ingasta,  etc, 
arc  retained  in  the  intestines.  If  they  arc  susjiected  in  the  large 
intestine,  large  colon  encmatt  orirrigations  will  be  of  scr\'icc  (water, 
one  quart,  ichthyol,  one  dram).  If  in  spite  of  complete  emptying  of 
the  intestine  the  diarrhea  conitnuev,  and  if  ttic  )>aticnt  still  complains 
of  pains,  opium  is  to  be  prescribed  in  rather  large  doscs.  in  the  form 
of  tirMTturc  of  opium,  from  ten  to  fifteen  drops  in  a  dose,  eventually 
several  times  a  day.  If  this  is  vomited.  I  give  a  mixture  of 
muriatic  acid  witii  morphin  muriate,  which,  according  to  Fleischer's 
ex|Kriences,  agrees  belter  with  children  than  opium.  The  dcnar- 
cotiscd  extract  of  opium,  J^  of  a  grain,  together  with  ten  grains  of 
bismuth  subgallate  and  ten  grains  of  tannigen  thrice  daily  has  my 
preference  for  .adults.  In  cises  of  persistent  vomiting  small  .amounts 
^^ne-half  to  two  ounces — of  cold  eflcrve^^xnt  cliam|>agne  often  art 
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clianningly  ;  nil  food  should  bu  withlidd.  A  consklerablc  quantity 
of  indican  in  tht-  urine,  together  with  the  cmi:«sion  of  offensive 
flatus  and  metvorism,  point  to  a  somewhat  severe  fernient;ition  anil 
putrefaction  in  the  intestine.  Large  colon  irritiations  xvilh  ichthyol 
(one  dram  to  one  quart  H,0)  or  a  saturated  .■iolulimi  nf  thymol  in 
warm  water  are  then  very  serviceable.  Disinfectants  given  by  the 
mouth  have  mostly  an  uncertain  cflcct.  since  ihcy  are  generally  already 
absorbed  in  the  stomach,  and  one  docs  nut  know  whether  they  are 
partially  secreted  again  with  the  digestive  juices  hito  the  intestine. 
Likewise  the  effect  of  aiitringents,  which  are  very  popular  in  catarrh, 
is  uncertain,  for  the  same  reasons.  Nitrate  of  silver  is  changed 
already  in  the  stomach  into  iuisoliible  silver  clilorid  if  IICI  is  secreted. 
The  astringents  do  good  service  in  the  local  tivatment  of  catarrhs 
of  the  lower  section  of  the  intestine  when  u.sed  as  irrigations.  In 
acute  cat^irrli  of  the  descending  colon  and  the  ix;ctum  1  prescribe  first 
a  cleansing  enema  followed  by  an  irrigation  with  one  dnuii  of 
ichthyol  to  one  quart  of  warm  water,  or  tannic  acid  (o.$  to  i  :  500 
to  1000)  or  boric  acid  of  the  same  dilution. 

With  severe  tenesmus,  suppositories  of  cacao-butter  with  opium 
or  extract  of  belladonna  are  advised  ;  also  hip-bath.s.  If  the  acute 
enteritis  is  caused  by  helmintha:,  anlhclminiic  remedies  arc  to  be 
prescribed  (see  Chap.  XWiii).  Constipation,  winch  .somelimcs 
occurs  in  conjunction  with  acute  catarrh,  but  which  generally  lasts 
only  a  few  days,  should  be  left  to  take  care  of  itself  and  should  by 
no  means  be  treated  with  purgatives,  which  are  proper  only  when 
the  constipation  is  very  stubborn  and  protracted.  Large  enemaia 
of  eight  ounces  of  olive  oil  are  safest  for  this  condition.  If  it  is 
caused  by  a  spasm  of  the  muscular  .sVMeni  of  the  tntestine-t,  the  use 
of  opium  is  unavoidable  (sec  Spastic  Constipation).  With  sccon- 
dar>'  catarrh  the  therapy  should  naturally  have  regard  for  tlie 
primarj'  disease — for  instance,  with  malarial  catarrh,  quinin  would 
be  logical;  with  valvular  cardiac  dise.ist-s  digitalis  or  strychnin  would 
be  indicated. 


a.  CHRONIC  ENTERITIS. 
Pathology. 

The  color  of  the  intestine  may  vary  from  a  pale  red  or  gray  to  a 
dark  or  black  pigmentation,  which  is  most  inten.se  on  the  villi  and 
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lymph -nodules.*  The  mucosa  is  considcntbly  swolkn,  and  there 
are  evidences  of  an  e.xtaisive  serous  infiltration.  The  histoIo|;ical 
changes  in  many  types  of  chronic  catarrh  consist  of  the  same  ana- 
tomical conditions  att  are  found  in  ncute  catarrh.  In  most  cases  of 
the  chronic  type  the  small  round-cell  accumulations,  \v Inch  are  so 
characteristic  of  the  acute  type,  are  lost,  and  an  increase  in  the  de- 
velopment of  the  connective  tissue  becomes  more  and  more  evident. 
According  to  Nothnat^cl.  idiopathic  and  »ccond;ir>' chronic  catarrh 
may  exist  for  a  long  time,  and  yet  the  glands  may  be  long  and  well 
developed,  tlic  only  changes  pointing  to  a  chronic  enteritis  being 
accumulations  of  pigment  in  the  glandular  interstices  or  along  the 
mu.<icularis  mucoiucand  a  slight  broadening  of  the  connective  tissue 
in  the  interstices.  The  enteritis  may  be  kyftrplaslic  or  atrophic. 
Sometimes  the  chronic  enteritis  expresses  ilself  in  an  abundant  in- 
liltratioit  of  round  cells  and  leukocytes  into  the  interstitial  con- 
nective tissue ;  from  this  a  connective  tissue  hyperplasia  may  de- 
velop. In  the  hypertrophy  of  the  mucosa  the  gland  tubules  are 
elongated,  scqwntine,  and  expinded.  The  hypertrophy  may  ex- 
tend for  a  considerable  distance  and  cause  constriction  of  the  in- 
testinal lumen.  Occasionally  the  mouths  of  tlie  glands  are  closed 
up.  thus  preventing  an  escape  of  the  secretion,  which  accumulates 
and  causes  small  cystic  dilations  (chronic  cystic  enteritis).  In 
other  types  the  extensive  proliferation  of  the  connective  tissue 
causes  the  formation  of  polypoid  growths  (enteritis  polyposa).  The 
Ij-mph-nodulcs  may  undergo  hyperplastic  enlargement  involving 
the  solitary  as  well  as  the  agminated  glands  of  both  the  large  and 
the  small  intestine,  cither  singly  or  together  (enteritis  nodularis  of 
OrOi). 

The  atrophic  form  of  enteritis  will  be  described  in  chapter 
XXIX.  The  glands  are  atrophied,  the  mucosa  and  submucosa 
arc  thinned  out.  tlie  villi  waste  aivay.  and  the  intestinal  lymph-nod- 
ules are  at  first  swollen  and  surrounded  by  a  hypercmic  area,  but 
Liter  on  thej-  rupture  and  give  rise  to  follicular  catarrhal  ulcers. 
Catarrhal  ulcers  may  also  develop  from  desquamation  and  atrophy 


*  Fleming  hM  nDphaiucd  lliil  l]ip  njiniwion  '^  Mitlti  "  foi  the  lyiof)!! -nodule*  of 
ihc  iiiHMinr*  t>  bii|in<pci.  Follicle  mcini  a  nc.  lubp,  or  tug.  ll  can  lkri«(are  do(  b> 
>n  qipKf  riau  dcMgnation  fur  Ihc  l]»ii(>h>no(lulc«. 
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of  the  epithelium,  which  gives  rise  to  superficial  erosions  which, 
though  small  in  the  beginning,  gradually  coalesce  and  ]>cnctrdte 
into  the  deeper  layers  of  the  mucosa. 

Symptomatology  and  Diagnosis  of  Chronic  Enteritis. 

There  ai-e  suHcrers  from  chronic  enteritis  who  have  no  subjective 
complaints,  but  most  of  them  experience  a  general  difTuse  soreness 
and  distress  in  the  abdomen.  The  subjective  symptoms  most  fre- 
quently complained  of  are  psiin,  pressure,  fullness  in  the  abdo* 
men.  and  borboiygmus  (rumbling  noises  in  the  bowels).  These 
sensations  nwy  be  present  constantly  or  occur  spontaneously  as  a 
result  of  taking  in  food  or  of  bowel  evacuations.  Abdominal  pain 
and  distress  occur  in  paroxysms  after  anything  debilitating  tlie  gen* 
cral  condition — for  instance,  severe  bodily  exertion,  psychic  emo- 
tions, traumatism,  errors  in  diet,  or  after  catching  cold.  The  sen- 
sations are  attributed  partly  to  the  inflammatoiy  process  itself,  to 
the  distention  of  the  intestine  by  gases,  and  to  the  absoq>tion  of 
toxins  from  the  intestine.  These  patients  may  even  have  reflex 
gastric  symptoms  when  the  stomach  i«  re;illy  not  diseased  ;  thiw 
they  may  feel  an  annoying  nausea  which  at  times  leads  to  vomit- 
ing. Tenesmus  is  an  occasional  symptom.  So  far  we  ha\c  re- 
ferred to  the  symptoms  of  typkiU  custs  only.  There  arc  alypieat 
eases,  in  which  the  complaints  are  limited  to  uncomfortable  p.^'nful 
sensations  distributed  over  the  entire  abdomen,  or  locali):ed  along 
the  anatomical  course  of  the  colon,  in  the  right  ilLic  fossx,  or 
around  the  umbilicus.  Sometimes  these  sensations  rapidly  dis- 
appear after  the  discharge  of  gases  by  the  rectum.  In  such  cases 
the  evacuation.'*  should  be  carefully  studied  macroscopically  and 
microscopically,  and  an  exact  clinical  examination  of  the  patient 
undertaken,  for  masked  cases  of  chronic  enteritis  or  of  old  enteritis 
imperfectly  healed  often  present  themselves  under  this  guise. 

The  objective  signs  may,  for  pnictical  purposes,  be  considered 
under  two  headings  :  Those  derived  fnam  the  palpation  of  the  ab- 
domen, and  those  from  e\amination  of  the  dejections,  Pal[>atton 
may  reveal  locahzed  painfulness,  the  splashing  of  liquid  within  the 
colon  or  intettinal  loops,  or  hard  fecal  masses  in  the  constijiated 
form.  The  two  most  important  features  of  the  stool  to  be  exam- 
ined for  are  the  presence  of  abnormal  constituents,   particularly  bile 
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and  fnucus,  nnd  tlie  amouitt  of  undigested  food  suhst-ince;;.  Con- 
ccming  the  nature  orthc  stool,  the  same  description  appertains  o^ 
tint  given  (nr  acute  enteritis.  The  reaction  is  raintly  alkaline  to 
cochineal,  methyl -orange,  and  red  lacmoid.  When  the  passages  arc 
numerous,  they  generally  react  faintly  alkalmc  to  phetiolphthalein 
at  tlic  s.imc  time.  The  most  chanictcristic  sign  of  chronic  enteritis 
is  the  pru.scnce  of  mucus,  the  amount  and  character  of  which  may 
var)'  with  the  localisation  of  the  enteritis.  In  chronic  enteritis  tliat 
has  progressed  to  intestinal  atrophy  mucus  is  almost  entirely  abjtent 
from  the  stool.* 

Blood  and  pus  arc  not  found  in  the  dejections  of  chronic  enter- 
itis. There  can  be  no  doubt  that  the  exactness  of  the  clinical  de- 
scription of  chronic  enteritis  has  suflcied  considerably  from  the  fact 
that  it  has  frequently  been  diagnosed  where  it  really  did  not  exist. 
Chronic  diarrhea,  intestinal  dyspepsia,  various  intestinal  neuroses, 
and  habitual  constipation  arc  most  frequently  confounded  with  it. 
In  order  to  understand  better  the  extreme  variation  in  the  numlier 
and  character  of  the  dejections  in  chronic  enteritis,  it  is  important 
to  bear  in  mind  th.it  the  nervous  end-organs  in  the  intestituil  wall 
suffer  considerably  by  the  inflammatory  process,  and  that  their 
automatic  function  is  severely  disturbed.  This  interference  with 
the  automatic  function  may  express  itself  in  a  reduced,  as  vk\\  as 
in  an  exaggerated,  excitability  to  stimuli. 

There  is  no  type  or  form  of  the  dejection.^  which  could  he  des- 
ignated a.*  characteristic  of  chronic  enteritis.  There  arc  very- 
bizarre  and  eccentric  t\-pcs  which  for  a  long  time  may  frustrate 
the  efforts  of  the  ablest  diagnostician.  These  arc  found  especially 
in  those  cases  where  the  enteritis  is  combined  with  un  affection  of 
the  central  or  peripheral  ncr\'ous  sj*stcm  or  of  the  special  ncn-ous 
apparatus  of  the  intestine  itself.  Practttioner«  are  in  the  habit  of 
systcmatiung  things  which  they  desire  to  comprehend  more  intelli- 
gentty  into  schemes,  classes,  or  t)*pcs.  This  is  a  particularly  dan- 
gerous method  when  applied  to  enteritis  ;  nevertheless,  with  a  view 
to  obtaining  a  more  lucid  representation  of  this  subject,  we  will  at- 
tempt a  cla-ssification  of  the  types  of  chronic  enteritis  that  are  most 
likely  to  present  themselves  to  the  general  practiboner. 


4^2 


TVPES   OF   CIIKUNIC    ENIKKITIS. 


Clinical  Types  of  Chronic  Enteritis. 

Typi  I. — In  tlii.s  class  the  patients  have  but  one  evacuation  in 
twenty-four  hours.  It  is  mostly  unformed,  soft,  and  of  the  con- 
sistence of  putty.  The  diagnosis  in  these  cases  is  pnssibic  by  the 
macroscopic  and  microscopic  examination  of  the  »tool  and  the  sub- 
jective and  objective  syniptoms. 

Typt  2. — Here  we  arc  confronted  with  the  most  pronounced 
constipation — a  h.ird  and  formed  evacuation  occurs  only  once  in 
fixjm  two  to  four  days.  In  some  cases  laxatives  are  necessarj'  in 
order  to  effect  a  bowel  movement.  Mucus  will  be  found  in  the 
stools  on  careful  examination. 

Type  J. — These  cases  have  several  marltedly  diarrheic  evacua- 
tions in  twenty-four  hours,  and  may  show  this  condition  for  months. 
While  in  tyjie  2  the  enteritis  Is  limited  to  a  part  or  the  whole  of  the 
small  intestine,  we  have  an  iiivoK'emi-nt  of  both  the  colon  and  the 
small  intestine  in  type  3,  for  in  tlic  dejections  of  this  latter  tyix- we 
find  the  yellow  mucous  granules  described  under  acute  enteritis, 
epithelial  and  round  cells,  stained  by  bile,  or  a  diffuse  reaction  of 
bile  pigment.  Kothnagtl  explains  this  diarrhea  by  assuming  an 
irritation  which  is  exerted  upon  the  inflamed  mucosa  of  the  colon  by 
incompletely  digested  food  and  abnormal  producLs  of  fermcnl.ition 
and  putiefaction.  In  this  third  type  of  cases  the  peristalsis  is  per- 
manently increased. 

Type  4. — In  these  patients  constipation  and  diarrhea  alternate, 
or  we  may  have  at  various  times  all  three  conditions — namely, 
constipation,  normal  evacuations,  and  diarrhea.  It  may  be  assumed 
that  the  physiological  irritability  of  the  intc.<>tinal  ncr\'ous  appa- 
ratus is  well  preserved  in  these  cases,  for,  although  the  essential 
tendency  in  all  cases  of  this  type  Is  toward  constipation,  intes- 
tinal putrefaction  and  femicntation  arc  still  capable  of  producing 
an  increased  peristilsis  and  diarrhea.  In  my  ex|>cricnce  the  larger 
number  of  cases  of  chronic  enteritis  belong  to  tins  fourth  type, 
which  shall  therefore  be  described  in  detail.  The  periodicity  of  the 
normal  ev;icuations.  constipation,  or  tliarrhea  may  vary  consider- 
ably. One  or  the  other  condition  may  exist  for  days,  weeks, 
and  months,  before  it  change-s  to  another  condition.  The  irreg- 
ularity and  indefiniteness  of  the  j>enods  of  diarrhea  arc  due 
to   accidental   injurious  conditions,  such   as   wc   have    mentioned 
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in  the  etiology,  anti  which  lead  to  an  acittf  asiKravation  of  llie 
chronic  process.  The  order  of  cliange  of  tlicse  comlitiuns  of  the 
evacuations  is  often  as  follows:  For  two  or  throe  consecutive 
days  the  patient  has  normal  evacuations;  on  tlic  fourtli  day,  aft«r 
premonitory  .-ilxlominal  |Kiin$  and  burbor)'i<mi,  he  nil!  experience 
from  four  to  eight  iliarrheic  evacuations,  which  arc  again  followed 
by  constipation.  Here  we  have  nonnal  evacuation  followed  by 
diarrhea,  and  this  in  turn  followed  by  constipation.  Another 
order  is  the  following  :  For  two  or  three  day,-*  the  ]>atictit  has  daily 
a  very  constipated  passage;  then  follow  from  four  to  eight  days  of 
ver}'  soft  ev.iciialions  with  an  tnlimale  admixture  of  mucus,  asso- 
ciated with  pain  and  tcncsnius.  On  the  following  tlay  the  patk-nt 
h:LS  consti)Kitioii,  follou-ed  by  two  or  tiircc  days  of  vcr}'  hard  stool. 
Here  we  have  constipation,  diarrhea,  and  constipation.  These 
various  types  may  repeat  with  surprising  regularity.  Ttie  alterna- 
tion of  tile  conditions  of  the  dejection,  as  we  have  described  in  this 
t}'pe  4,  is  more  characteristic  of  chronic  enterili.-^  than  of  any  other 
condition  of  the  stool  with  which  wc  arc  familiar. 

Test  Lavage  of  the  Colon. — This  is  executed  by  inserting  a 
I,3ngdon  colon  tube  about  So  cm.  long  into  tlie  coloru  A  lai^c 
glass  funnel  of  the  cajxiniy  of  one  liter  is  attiched  to  the  end  of 
the  tube.  Immediately  alter  the  latter  is  inserted  into  the  rectum 
the  funnel  is  gnidtially  raised  so  thai  a  stream  of  water  continually 
issues  from  the  end  of  tlie  tube  as  it  is  slowly  pushed  forward.  The 
water  ])ouriiig  out  from  lite  end  of  the  tube  pushes  away  folds  of 
mucous  membrane  and  excrcmcntal  matter  that  might  obstruct  its 
progreas.  In  this  manner  tlie  tube  may  be  {>asscd  tlirough  the  s^* 
moid  flexure  and  transverse  colon  up  to  the  cecum.  In  case  diffi- 
culty with  the  I^ingdoii  tube  is  experienced,  a  lube  containing  a 
very  pliable  metallic  spiral  has  been  successfully  employed  by  the 
author.  It  was  presented  to  him  by  Dr.  Vnm  Kuhn,  of  Gicsscn, 
and  has  been  described  by  him  in  the  "Archiv  f.  Verdauungs- 
KranWheiten."  Hil.  111,  .S.  19.  Tliis  tube  can  be  recognized  witliin 
the  colon  when  the  patient  b  placed  before  the  X-ray  appatattis.  by 
mean.t  of  the  nuoroscopc,  an<l  I  have  been  able  to  demonstrate  in 
this  manner  that  it  can  readily  be  introduced  into  the  cecum  and 
that  it  is  po.<isible  to  wash  out  the  cecum  in  this  manner. 

Wlten  the  examination  of  feces  does  not  give  satisfactory' results. 
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c>:pcrimcnLil  lavage  of  llie  colon  lias  often,  in  my  cx|)erience,  (jivcn 
further  iiiformalion,  not  only  concerning  the  contents,  but  also  con- 
cerning tile  condition  of  the  mucosa  of  the  colon. 

Urnlcr  nonnal  conditions  the  ex pt-ri mental  lavage  of  the  colon 
shows  very  slight  admixture  of  ihe  water  with  fecal  jiarticles. 
mucus,  and  cpttlielial  detritus,  but  the  water  vciy  often  returns 
almost  clear.  In  the  various  forms  of  colitLs,  however,  mucun  ii; 
abundant  in  the  lavage  water,  and  it  also  contains  fiagmerts  of  tlie 
colon  mucaia  which  are  available  for  micro.<tco]nc  cx;iminati4in. 
On  several  occasions  I  have  succeeded  in  finding  fragments  of 
neoplasms  situated  in  the  transverse  colon  in  this  mamier.  The 
method  is  available  for  the  diagnosis  of  all  the  various  types  of  colitis. 

Enteritis  and  Diarrhea  in  Connection  with  Achylia  Gas- 
trica. — In  the  theoretical  portion  of  this  work  I  have  abstracted 
the  experiments  of  Pawlofr("  Die  Arbeit  der  Venlauungs-Driiscn," 
S.  165),  in  which  it  was  conclusively  shown  that  the  HCI  of  the 
gastric  secretion  is  the  s|>ecific  excitant  to  the  secretion  of  the 
pancreas.  It  is  therefore  plausible  that  the  diarrhea  and  the 
consec((ierit  enteritis  in  the  sequence  of  achylia  gaslrica  maj-  be 
brought  about  in  two  ways:  (1)  By  the  total  absence  of  gastric 
digestion  and  solution  of  tht;  proieids.  together  with  the  inhibition 
of  the  pancreatic  secretion,  owing  to  the  absence  of  its  physiological 
stimulus  (HCI),  and  (2)  by  an  extension  of  the  gastritis  or  gastric 
atrophy  to  the  mucosa  of  the  intestinal  canal.  When  the  intestinal 
symptoms  appear  in  the  course  of  tins  complication,  the  gastric 
symptoms  may  become  completely  submerged,  the  chronic  diar- 
rheas being  the  main  distress.  In  the  dejections  the  .substances 
taken  in  us  food  arc  largely  found  undigested.  Meat,  connective 
tissue,  carbohydrate  foods,  and  socnetimes  even  tiie  fats  are  found 
unaltered.  The  secretory*  function  of  the  stomach  is,  as  a  rule. 
completely  lost,  and  HCI  and  ferments  are  absent.  The  motor 
function,  however,  is  well  preserved.  Bicdert.  who  suffers  from 
achylia  gastrica  himself,  has  given  an  interesting  autographic  ilcscrip- 
tion  of  his  personal  history  of  these  intestinal  complications  (Itiedert 
and  I^ngerni.ann,  '■  Diatctilc  u.  Kochbuch."  1895).  In  the  follow- 
ing  I  wiil  briefly  describe  a  typical  c;isc  of  tlii«  kind  : 

Mt«.  G.  C.  G.,  aged  fifty,  has  live  children  ;  has  been  treated  by  me  In 
18&8  for  neurasthenia  gastrica.    At  that  linie  the  chemical  analysis  gave  the 
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following  rendts:  l-'rcc  HC1  ao,  combined  HCl  it,  total  acidity  38. 
In  1895  she  returned  with  symptoms  of  chronic  gastritis.  Much  mucus 
vix-i  found  in  the  itomaih  e\'cr)-  morning  nt  lavage  liefore  bTeaklkit.  She 
had  Imi  twenty  pounds  in  two  months  at  that  period.  .^pI>etite  wu 
vari^able,  but  K^ncralty  ixh>i.  Bowels  were  regular.  IXiring  the  Rnt 
attack,  when  xhe  wm  treated  for  neiira-tthenia  gui.lrica,  she  .luflered  from 
constipation.  Since  tS95  the  gastiic  symptoms  have  become  more  and 
more  aggravated,  the  araonnt  of  free  HCl  less  and  less,  and  now  there  b 
evidence  of  a  progiCMve  chronic  ga.striliK.  On  June  10,  1897.  free  and 
combined  HCl  were  both  alnent,  but  the  bowels  were  still  regular.  1  did 
not  see  the  (laiient  again  until  October  9,  i8t)i}.  when  she  consulted  me 
again  for  severe  diarrhea,  which  she  inlbnncd  me  had  existed  at  intervals 
for  two  years.  She  had  four  itassages  during  the  day,  and  two  or  three 
movements  of  the  lioit-elK  during  the  night.  These  generally  occurred 
liclwecn  three  and  five  o'clock,  'lite  evaciuUions  showed  ratKh  blood  in 
the  paatsgcs.  but  no  niucas.  Chemical  analysis  of  the  gastric  contents 
showed  eridencex  of  romjilcte  aiJiylia.  After  a  meal  i^onsiTiting  of  a 
il.imhurg  bcehteak,  mashed  potatoes,  and  rice,  the  cvactiation  on  the 
following  morning  iliowed  an  abundance  of  unaltered  l>ecf  muscle-fibcm 
and  abo  unalteretl  pdrticlct  of  potato  and  rice.  The  connective  Itstue 
was  very  easily  recognizable  sniong  the  undigested  mcni-libcTs.  Milk 
was  not  curdled  by  the  gastric  filtrate.  A  curious  obiei%'ation  was  made 
on  this  jKitient  during  the  treatment.  It  was  found  that  her  stomach 
could  not  tolerate  the  smallest  dose  of  dilute  HCl.  As  I  had  seen  very 
bvomble  rewilLs  in  lhe»e  t3.-««  from  the  lheni[ieuiic  use  of  dilute  HCl.— 
not  from  its  digestive  effect,  for  which  cnotmous  (juantitics  would  be  nec- 
esury,  but  i)CThaps  for  the  stimulating  influence  it  exerts  upon  the  secre- 
tion of  the  [Mincreas. — I  persisted  in  iw  use.  beginning  with  one  drop  of 
dilute  HCl  three  times  a  day.  In  four  months  she  gradially  accustomed 
heriteif  to  taking  sixty  drDps  three  times  a  day,  with  the  result  that  the 
undigested  meat  panicles  In  the  cvacuniion  have  Iwcome  lc!«<and  le», 
the  diarrhea  has  been  checked,  and  the  siods  are  rather  constipated. 
This,  of  coune,  could  no<  lie  attributed  to  any  direct  digestive  influence 
of  the  HCi,  but  is  undotibtedly  attributable  to  a  better  secret  ion  of  pa  ih*  re- 
alic  juice  which  has  l>een  brought  about  by  the  treatment.  When  the 
dianhea  wax  severe.  «he  received,  in  addition  to  the  foregoing  treatment, 
fifteen  gnui»  of  bismuth  subgalble  and  ^^  of  a  grain  of  stT>'chnln  sul- 
phate three  times  a  day.  Tlie  diet  waji  rigidly  controlled  accoidin^;  to 
principles  explained  in  another  i.hapter. 

For  difiercntial  diagnosis  sec  section  on  Neurasthenia  Intcstinatis 
and  Intestinal  Uystiypsia. 


Prognosis. 

Tl>c  pro{^oisis  o(  chronic  enteritis  is  dependent  tipon  the  came, 
duration,  intensity,  an<l  extent  of  the  diKasc.  It  is  a  grave  dis- 
ease when  it  occurs  as  a  complication  of  other  abnormalities.    TIte 
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progiin^is  is  .senoiis  in  old  age  ajid  early  cliil(llioa<l.  A  chronic 
enteritis  which  has  involved  the  entire  ileum  anil  colon  and  hits 
existed  lonjjer  than  three  years  is,  in  my  experience,  never  entirely 
curable.  The  anatomical  changes  in  the  mucosa  that  occur  in  this 
time  render  the  pos^bihly  of  a  restitution  to  integrity  inconceivable. 
Even  a  very  intense  chronic  catarrh.  Hmited  to  the  small  intestine  or 
to  liie  colon  only,  that  has  existed  longer  than  two  years  is,  in  my 
opinion,  very  rarely  entirely  cured,  because  in  such  cases  a  disposi- 
tion to  relapses  is,  as  .1  rule,  observed ;  but  there  can  be  no  doubt 
that  more  limited  catarrhal  inflammations  of  the  intestine  can  be 
cured  entirely,  especially  if  they  are  taken  in  time.  Chronic  entcr- 
itts  occurring  in  aged  patients  beyond  the  sixtieth  year  are  never 
healed  perfectly,  but  continue  with  rcmisiiions  and  exacerbations 
through  life.  In  many  cases  where  a  restitution  to  tnlegrity  is 
impossible,  treatment  should  not  be  given  up  because  it  is  frequently 
possible  to  restore  the  functional  power  of  the  intestine  and  prevent 
loss  of  weight  by  proper  treatment,  even  in  these  cases.  In  exten- 
sive atrophy  of  the  intestinal  mucosa  the  prognosis  as  regards  life 
is  unfavorable. 


Treatment  of  Chronic  Enteritis. 

It  is  of  practical  value  to  decide  whether  we  are  cniifrontcd  by : 
(i)  A  chronic  enteritis  o(  the  small  or  the  large  intestine,  or  both  ; 
(2)  a  chronic  enteritis  of  comparatively  short  duration — say  existing 
for  a  year  or  less — where  there  is  still  hope  for  coniplelc  cure ;  (3) 
where  the  disease  has  existed  for  more  tlian  two  years.  Colitis  can 
be  vcr}'  effectively  treated  locally,  and  medications  by  the  mouth 
should,  whenever  possible,  be  excluded.  Local  treatment,  rest,  and 
carefully  selected  diet  are,  in  my  experience,  very  successful  factors 
in  the  treatment  of  colitis.  But  enteritis  involving  the  small  intes- 
tine can  not  be  reached  by  irrigations  from  the  colon,  and  a  limited 
amount  of  medication  by  the  mouth  is  unavoidable.  Tlie  treat- 
ment of  chronic  enteritis  of  cimiparatively  .short  thiration  must 
necessarily  differ  from  that  of  enteritis  of  long  dutation,  because  in 
the  former  the  general  body  nutrition  is  still  well  preserved,  and  the 
practitioner  will  feel  justified  then  to  impose  2  diet  more  restricted 
than  when  the  tli.sease  has  lasted  for  a  long  time  and  metabolism 
has  suffered  seriously  from  its  ravages. 
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The  most  far-reaching  principle  in  Ihc  trcaUncnl  of  chronic 
enlerilis  in  general  is  cUaHluusi  iff  the  intestines,  as  mueh  as  n  con- 
fistent  wiih  adequate  nourishmoit.  The  *aluc  of  the  therapeutic 
metliocls  may  be  stated  in  the  following  order :  Rest,  intestinal 
cleansing,  diet,  external  application  of  uarm  fomentations,  hydro- 
pathic treatment,  and  certain  medicines. 

Rest  is  best  secured  by  enforcing  the  reclining  position  in  bed, 
whicii  al  the  same  lime  will  avoid  dietetic  errors  and  aggravations 
by  cold. 

Intestinal  cleansing  is  carried  out  by  high  colon  irrigations,  for 
which  plain  warm  water  is  best  suited.  If  the  enteritis  is  limited 
to  the  colon,  the  following  subsUnccs  may  be  added  to  the  water : 
Nitrate  of  sil\"er,  0.2  gm.  to  1  liter  ( 1  quart) ;  salicj-lic  acid,  I  gm,  to  t 
liter;  tannin,  2  gm.  to  t  liter:  boric  actd,  5  gm.  to  I  liter;  tannigen. 
3  gm.  to  I  liter :  the  tannigen  must  be  rendered  soluble  by  an  equal 
quantity  of  sodium  bicarbonate.  In  my  practice  ichthyol.  4  gm.  to 
1  liter,  has  proved  very  helpful  in  the  irrigation  treatment  of  colitis. 
When  it  l)ecomes  necessary  to  clcmse  the  intestine  from  above  by 
medicine,  I  use  only  two  remedies :  castor  oil  and  calomel.  Tlie 
calomel  is  best  given  in  doses  of  j^  of  a  grain  every  two  hours,  until 
the  purgative  effect  is  brought  about,  but  I  really  prefer  castor  oil 
to  calomel — it  .-ihould  be  given  in  doses  of  one  tcaspoonful  when 
there  is  diarrhea,  and  one  tablcspoonful  when  there  is  constipation. 
Unfortunately,  quite  a  number  of  patients  feel  so  irrepreit-sible  a 
disgust  for  this  really  very  useful  medicine  that  it  is  difficult  for 
them  to  Uike  it.  In  th.it  ca.ie  it  Ls  son>ctinics  possible  to  give  it 
after  it  has  been  prepared  b}'  the  druggi.-;t  with  compotmd  syrup  of 
sarsaparilla  or  in  cajMules  of  the  pure  soluble  gelatin. 

The  dietetics  of  enteritis  must  aim  to  accompli:«h  the  following 
results:  (1)  To  avoid  such  food  as  might  possibly  increase  the  dis- 
ease, either  by  already  containing  toxins  or  bacteria  before  it  is 
eaten,  or  by  the  jtosMltility  of  it.s  decomposing  and  forming  irritat- 
ing substances  after  it  is  ingested.  (2)  The  selection  of  very  di- 
gestible and  assimit.tbic  food.  (3)  Selection  of  food  which  either 
in  itself  or  by  the  changes  it  undergoes  in  the  digestive  canal  shall 
ha\'c  a  constipating,  a  laxati%'e,  or  antiseptic  cfTect,  as  may  be 
indiuited. 

Food  and  drink  should  never  be  taken  very  hot  or  ver>'  cold.    It 
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is  not  always  desirable  to  select  such  food  as  can  exert  an  astrin- 
gent effect  or  check  secretion,  for  ii)  the  majority  of  forms  of  en- 
teritis the  fundamental  condition  is  constipation  und  not  diarrhea. 
Whenever  it  is  possible  to  effect  movement  of  the  bowels  by  a 
dietetic  sub-stance,  this  sliould  be  preferred  to  a  medidiial  purgative. 
Sometimes  very  bizarre  and  grotesque  combinations  have  been 
known  to  exert  this  inlluence.  I  have  known  one  case  in  which 
vcr>-  finely  cut  stewed  string-beans  rej;ulariy  produced  an  evacua- 
tion; in  another  it  was  buHeniiilk;  in  a  third,  stewed  appl&s.  In 
his  "Diagnostik  und  Therapie  dcr  Darm-Krankhciten."  paijc  232. 
Koas  s|>eaks  only  of  the  use  of  foods  having  an  astringent  or  con- 
stipating effect.  There  are,  however,  in  my  opinion,  many  types 
of  chronic  enteritis  in  which  laxative  food  is  desirable.  There  arc 
only  three  types  of  enteritis  which  arc  associated  with  diarrhea ; 
these  are;  (t)  The  acute  cntemcolitis;  (2)  the  .icutc  colitis  ;  (3)  the 
chronic  enterocolitis  involving  the  entire  small  intestine  and  the  en- 
tire colon.  But  a  majority  of  tlie  chronic  forms  as  they  come 
under  obscrx'ation  are  associated  with  constipation.  Thus,  chronic 
colitis  is  accompanied  by  constipation.  Chronic  enteritis  involving 
the  small  intestine  only  is  associated  with  consti;)ation,  and  even 
xvhcn,  in  addition  to  this,  the  cecum  and  ascending  colon  arc  in- 
volved in  the  chronic  catarrh,  the  prevailing  condition  will  be  that 
of  constipation.  In  those  forms  of  enteritis  in  which  diarrhea  and 
constipation  alteniale  there  is  really  more  danger  in  the  consli]>a- 
tion  than  in  the  state  of  diarrhea,  for  the  retention  of  hard  feces 
constitutes  a  decided  stimulus  to  the  inflamed  intestine,  which  is  in 
a  condition  of  increased  irritabilit>'.  A  guiding  principle,  therefore, 
in  the  dietetic  treatment  of  chronic  enteritis  is  nei-er  to  allow  the 
condition  of  constipation  to  persist  without  gentle  interference. 
This  is  best  done  by  diet. 

For  the  dietetic  and  medicinal  management  of  persistent  consti- 
pation I  refer  lo  the  chapter  devoted  to  this  subject,  with  the  re- 
striction, however,  that  m.^ny  things  can  be  given  in  chronic  consti- 
pation when  there  is  no  inflammatory'  condition  of  the  bowel,  which 
must  be  avoided  in  the  constipation  due  to  enteritis.  As  it  is.  how- 
ever, a  great  gain  to  be  able  lo  manage  this  latter  tyjic  of  con-iitipa. 
tion  by  diet.  I  will  mention  a  few  things  that  have  been  helpful  to 
me  for  this  purjioise.     Among  the  first  of  these  is  kcph\'r  and  also 
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kumiss.  These  arc  rcrrnvnt^tion  products  of  milk.  The  preparation 
ot'  kumiiis  is  a  sjiccialiy  in  tlic  Kussi^in  stepjics,  whi^re  it  Ls  prepared 
from  marc's  milk.  The  kumiss  fcrmeiit  and  the  kcphyr  ferment 
effect  anatogou.H  changes  in  milk.  The)'  cflcct  a  triple  fcrmenta- 
lion:  first,  a  lactic  acid  fcimcntation ;  second,  an  alcohol  catbonic 
acid  fermentation;  third,  a  partial  transfonnation  of  the  ca.tcin  into 
acid  albumin,  hcmialbumosc,  and  pcptoiic.  On  account  of  the 
carbon  dioxid  it  contains,  the  kcphyr  i»  slightly  encrvcsccnt,  and 
for  many  patients  more  palatabk  than  milk.  Kcphyr  should  never 
be  permitted  to  stand  longer  than  tliree  days  before  it  is  used.  I 
have  obtained  best  results  with  that  wliich  was  two  days  old,  and, 
when  used  with  caution,  avoiding  other  foods  that  might  cause  dis- 
tress, 1  have  not  seen  any  un&vorable  results  follow  its  dietetic  em- 
ployment in  the  constipation  of  enteritis.  KumLss  and  buttermilk 
may  be  used  in  tlic  same  way,  although  the  latter  is  more  likely  to 
cause  intestinal  irritation. 

Somatosc  is  a  yellowish  powder  consisting  of  a  mixture  of  albu- 
moses,  soluble  in  water,  and  prepared  from  meat  by  F.  Bayer. 
Elberfeld,  Germany.  In  doses  exceeding  one  dram  this  artificial 
food  has  a  la.xative  eflcct  1  have  often  employed  it  for  this  purpose 
only  in  constipation  associated  with  enteritis,  and  as  it  is  highly 
nutritious  at  the  same  tiitK,  and  can  not  possibly  cause  intestinal 
fermentations,  it  can  sately  be  recommended.  Other  foods  useful 
for  efTccting  regular  movements  arc  mentioned  in  chapter  xv. 

DietttU  ManagfmeNt  0/  Diarrhea  in  EnKritis. — This  is  essentially 
the  same  as  tliat  stated  in  the  chapter  on  Diarrhea.  The  articles 
of  diet  which  exert  a  constipating  e4Tect  owe  this  in  general  to  a 
certain  arrtount  of  tannic  acid  which  is  contained  in  them.  Ttie 
chief  among  these  is  acorn  chocolate  (Eichcl  Kakao),  which  is  pre- 
pared according  to  the  formula  of  Professor  Licbrdch,  by  Stoll- 
werk,  of  Cologne.  It  coiitams  nearly  2  per  cent,  of  tannic  add, 
and  it  is  really  a  mixture  of  ground  acoiTis  with  the  purest  choco- 
late. Winlemits  recommends  decoctions  of  dried  huckleberries 
{250  gm.  of  dried  huckleberries  are  mixed  with  one  liter  of  water; 
then  boiled  down  to  750  c.c. — i.  e..  two-third«  of  the  original  bulk ; 
the  berries  then  pressed  out.  strained  through  a  cloth,  and  the  juice 
thus  obtained  added  t»  tltc  750  cc).  This  can  be  sterilized  by 
boiling  and  preserved  in  bottles  in  a  cool  place. 
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A  curious  dietetic  effect  lias  been  noticed  with  regard  to  kcpliyr. 
and  that  is,  in  some  it  will  cause  a  laxative  effect  and  in  others  a 
consti|>ating  cflccL  This  can  be  largely  explained  by  the  age  of  the 
kcphyr,  Kephyr  which  is  only  two  days  old  is  that  which  has  a 
laxative  effect,  while  that  which  is  four  days  old  has  a  constipatiiiy 
effect ;  it  contains  0.63  per  cent,  of  lactic  acid,  and,  according  lo 
Wcgcle,  rcniaikablc  cures  of  chronic  diarrhea  have  been  effected  by 
it.  It  should  be  taken  in  doses  nf  eight  ounces  at  a  time.  About 
two  quarU  can  be  taken  in  twenty-four  hours. 

It  is  not  possible  to  state  a  priori  in  each  ca.'«e  what  kind  of  an 
effect  kepliyr  will  exert  upon  the  patient  The  future  use  of  tlic 
substance  will  depend  upon  a  trial  \\\  each  individual  case. 

The  Dietetic  Use  cf  Milk  in  Chronic  Enteritis. — Doas(/.<r..ppL  157 
and  232)  is  inclined  to  forbid  the  use  of  milk  entirely.  There  can 
be  no  doubt  that  milk  should  not  be  ordered  indiscriminately. 
Some  patients  have  an  aversion  to  it  and  will  not  lake  it  at  all  ;  in 
others  it  predisposes  to  diarrhea ;  in  still  others  it  actually  pro- 
vokes diarrhea.  I  feel  a.ssured,  however,  ihat  the  class  of  patients 
in  whom  milk  disagrees  are  decidedly  in  the  minority.  If  it  is  known 
by  experience  to  exert  a  constipating  effect,  sterilized  milk  might 
be  used  to  check  the  diarrhea,  and  vice  versa.  It  must  be  cni]>ha- 
sized  that,  according  to  Soxhlet,  not  every  kind  of  milk  can  be 
sterilized.  If  the  milk  has  been  handled  vcr>'  uncleanly  ortfa 
long  time  has  elapsed  between  the  milking  and  the  time  at  which 
the  milk  reaches  the  kitchen,  toxic  changes  have  tiiken  place  in  the 
milk  which  can  not  be  removed  by  heat ;  or  very  resistant  tj-pes  of 
bacteria  may  have  developed  which  can  not  be  destroyed  by  heat. 
Before  blaminf;  the  milk,  therefore,  it  is  absolutely  necessary*  to  be 
assured  that  it  is  sterile.  Some  very  persistent  forms  of  enteritis 
have  been  cured  by  an  exclusive  milk  diet.  In  some  instances 
where  patients  have  a  decided  avcr.<tion  to  milk  ihey  can  be  per- 
suaded to  accustom  themselves  to  it  An  attempt  should  be  made 
by  adding  such  substances  to  the  milk  as  may  make  it  more  jialat- 
ahle  to  the  individual — a  little  lime-water,  coffee,  or  tea,  or  a  little 
brandy  or  rum,  as  the  case  nwy  be.  There  can  be  no  doubt  that 
there  are  rare  cases  of  idiosj-ncrasics  in  which  milk  is  not  well 
digested.  For  practical  purposes  these  exceptions  may  be  tlis- 
regarded. 
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Gftrral  Dutetic  Rules /or  Chronic  Entrrilit. — Tht-  diet  should,  aa 
(ar  as  possible,  be  semisolid  or  liquid ;  not  much  of  fatt)'  fiHids  ur 
foods  prepared  with  fats.  TIk  food  should  be  tlioroughly  chewed 
and  inxalivaled.  Not  much  should  be  eaten  at  once,  but  small 
meals  should  be  taken  about  every  three  hours. 

Mt-itus. — Sou|>s  nia<lc  of  thoroughly  cooked  rice,  sago,  farina, 
barley,  oatmeal,  mondamin.  stale  bread,  Zwieback  boiled  in  thin 
bouillon,  wilh  one  egg  stirred  into  each  pint  of  sou]>.  Meat ;  not 
more  than  1 25  gm.  at  a  time  oi  lean  and  tender  beef  or  bam  with- 
out gravies-  Later  on,  boiled  mutton,  calf's-brain,  blue  fish,  lrt)ut, 
flounder,  and  pike.  Hggs,  as  a  general  thing,  are  allowable  ;  they 
contain  large  quantities  ■>f  lecithin,  from  which  the  toxalbumin 
cholin  is  liberated  in  case  the  progress  of  the  food  is  much  im|>ctkd 
through  the  intestine.  If  there  are  symptoms  of  autointoxication, 
therefore,  the  yolks  of  eggs  should  be  avoided.  The  white  of  ^g 
can  still  be  continued.  Of  fat,  only  a  limited  amount  of  butter  on 
bread  or  in  soups  is  allowable. 

Farinaceous  articles:  Stale  bread,  toast.  Zwieback,  thin  gruel  of 
rice,  s^o,  larina.  mondamin.  Vegetables;  Spinach,  pureeof  poti- 
tocs.  or  peas;  sometimes  fresh  tender  cauliflower.  Fruits:  Only 
strained  huckleberries.  Diinks  :  Weak  tea  with  ver>'  little  sugar  ; 
acorn  coflTec  and  acorn  chocolate:  milk,  diluted  with  lime-water  if 
necessary,  or  with  brandy  or  whisky  added ;  water  and  daret 
or  Burgundy  mixed. 

Ftfods  that  Musi  he  At-oided. — All  fats,  with  the  exception  of  a 
little  butter,  fatty  soups,  bouillon,  and  gravy.  Fat  meat,  pastry, 
sausages,  and  fish.  All  meat  that  is  hard,  boiled  out,  smoked, 
salted,  or  pre:%rved.  Fried  eggs ;  eggs  wnth  bacon.  All  foods 
prepared  from  flour  with  fat  and  cg^.  Pancakes,  dumplings,  black 
bread,  fresh  bread.  AH  fruits  and  most  vegetables.  Cheese,  wine, 
lemonade,  aJcohoHc  liquors,  except  by  special  direction.  Oysters, 
clams,  crabs,  and  lobsters. 


DETAIIXD  DIET-LIST  FOR  THE  DAV. 

%h.  H. — Onc'lulf  piM  (15a  c.c)  of  unm  cbooalile  or  Ihc  n»e  ■fuatitr  of  bol,  rich, 
Meril«  milk  1  one  {ricte  loau  1  ta  gnL  tmllrr. 

■o  A.  M — One  cup  of  loup  nude  f/  bailUoa,  farina,  aoJ  cue  *"y  «li|[titlr  tailed  ;  la 
addiliun,  B  »initl  tscoltirr.ul  oi  ■  cu{i  u(  g«blia. 
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]  p.  U. — One  < up  liluliiiijus  Hiiip,  madr  nl  ricc,  ruK-  i*'"^  I»>iiillrjii,  to  whicli,  ka  Catc 
tbeie  i*  canttipdion,  Mmiioic  nmy  be  aildcd :  in  (3h  <■(  diatrhvB,  nuttuw,  eucawi, 
Irnpon,  or  unUogen  may  Iit  Bddcd ;  135  ipn.  oS  lincly  minced  tcnilpi  beef,  or  one 
of  ihe  (•iimv  o(  fish  illuwcil  ubtivr — Iraul,  fluunilrr,  blup  liih.  elc.  1  7  J  gm.  |iiirtf  of 
pnlatori  or  peai  1  compute  of  hucklebeirick. 

4  P.  M. — Onr  cup  of  Minn  cliociilnip  if  tlicrc  it  iliarrhsB,  or  U*  aiid  niilk  if  llirre  is  <uD' 
uiptlioa  I  one  Zwieback  or  toaii  viih  buiier. 

7  r.  M, — Slralncd  toup  of  oalmcal,  350  Km.,  i>r  k«phyr  Iwo  or  four  ilajr*  old,  u  nuy  be 
indicated. 

9  P.  M.  — iSo  gm.  of  warm  milk,  kephyt,  or  farina  wup,  wllh  Zwieback;  or  oneglauof 
huckleberry  leiiirinodo,  made  by  Mttrinj;  one  or  [wi>  ieii!t|iiH>iirult  (■(  llucklelwtry 
jelly  in  150  <-c.  of  waiei,  to  wbkh  aboul  one  ounce  of  imported  I-rench  Burgundjr 
hat  been  added. 

1  am  aware  that  in  snnie  coses  it  will  not  l>c  possible  to  give  but 
;i  fraction  of  the  menu  detailed  in  the  preceding,  and  that  in  others 
an  increased  amount  of  food  can  be  given  with  inipuiiit>'.  Tht 
practitioner  must  in  all  cases  be  guided  by  the  reaction  of  the  intes- 
tine to  the  nourishment  that  is  introduced.  The  nutrition  of  patients 
affected  with  diarrhea  must  be  regulated  by  d^iily  microscopic  and 
macroscopic  examination  of  the  stools,  and  in  extreme  cases  by 
such  besting  of  tlie  function  of  the  intestine  as  has  becii  descrilietl 
by  Dr.  Marry  Adler  in  the  chapter  on  Examination  o{  the  Feces, 
nie  stool-sieve  of  Boas  greatly  facilitates  Ihe  examination.^. 

Hot  fomtntatii'iis  are  vcrj'  serviceable  in  the  treatment  of  this 
disease.  They  can  be  employed  in  either  the  dry  fonn — for  instance, 
by  bags  filled  with  hot  salt  or  hot  sand  or  the  hot-water  rubber 
lx>ttle — or  in  the  moist  form  in  the  form  of  laige  poultices  of  flax- 
s«d  or  bread,  or  simply  lai^e  pieces  of  gauze  folded  together 
and  wrung  out  in  hot  water.  Patients  of  the  rheumatic  tj-pc 
should,  in  fact,  always  wear  a  woolen  abdominal  bandage  and 
woolen  underwear. 

Hydrotherapy. — i.  Balks. — Personally  I  have  observed  no 
benefit  to  patients  afflicted  with  chronic  enteritis  from  methodical 
cold'bath  treatment,  though  I  have  studied  the  effects  of  this  treat- 
ment in  a  sanatorium  in  (tcrmany.  In  chronic  exudative  processes 
of  the  intestine,  such  as,  for  instance,  the  pcrityphlitic  exudations 
following  appendicitis,  especially  such  as  have  gotten  well  without 
operation.  I  have  observed  unmistakable  improvement  from  method!* 
cal    hot   bathing.      For   this   purpose   I  would,  however,  waniily 
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recommend  our  American  bathinf^  establishments  at  Hot  Springs, 
Bath  County,  Va.,  or  Colorado,  at  Saratoga,  N.  Y.,  and  Mt.  Cleiiiciix, 
Micb.  At  Hot  Springs,  Va.,  and  Saratoga  the  bathing  can  be  com- 
bined with  drinking  cures  at  the  natural  springs,  which  abound  at 
these  hygienic  resorts.  In  Germany  the  best  known  bathing  resorts 
for  these  puriioses  are  Ra'chenhall.  Kinsingen,  Wiesbaden,  and.  if  a 
combination  of  drinking  mineral  water  cures  and  mud-batJis  is 
indicated,  CarUhad,  Marieiibad.  and  Fraiizenshad  would  be  proper 
R-'sorts  to  consider.  Ail  such  bath  treatment  must  be  taken  under 
the  guidance  of  ci)m!>etent  iocal  physicians  who  have  experience 
with  the  action  of  the  water  and  the  diet  to  be  selected  for  each 
cure.  For  patients  living  ne;ir  the  seasliore,  tlie  bath  in  heated  »:»• 
water  will  cflcctively  replace  tlic  bathing  in  water  at  the  mineral 
springs. 

/,  Drinking  <<f  Mineral  Spring  U'aUr. — ^The  composition,  effects, 
and  mode  of  tlrinking  the  various  mineral  spring  waters  have  licen 
considered  in  the  chapter  devoted  to  this  subject,  and  in  an  exhaus- 
tive article  in  liic  author's  book  on  "  Diseases  of  the  Stom.ich." 
A  number  of  German  authors  are  of  the  opinion  that  certain  min- 
eral spring  waters  do  not  only  influence  the  symptoms  favorably, 
but  actually  exert  a  curative  influence  on  the  anatomical  process  of 
chronic  enteritis.  In  my  O|>inion  there  are  many  influences  in  addi> 
tion  to  that  of  the  mineral  water  which  aflcct  the  condition  of  the 
patient ;  most  important  among  these  is  the  Ctctthat  many  patients 
will  adhere  to  titeir  diet  conscienriously  only  when  they  are  under 
treatment  at  one  of  the  mineral  springs.  Of  our  natit'c  springs  I 
favor  the  mild  bitter  water  of  llie  magnesia  spring  at  Bedford  Springs, 
Pa.,  and,  above  all,  those  of  the  Saratoga  Springs,  which  contain 
calcium  and  magnesium  carbonate  in  addition  to  sodium  chlorid. 
These  arc  the  Hatliorn,  Congress,  and  Ki.vtingen  Spring  at  Saratogm, 
N.  Y.  There  is  a  spring  at  Hot  Springs,  Va..  which  fumislies 
warm  magnesia  water  to  which  I  have  become  very  partial,  owii^ 
to  a  ver>'  evident  cur<itive  effect  this  water  has  exerted  on  a  number 
of  patients  suffering  uith  chronic  enteritis  who  drank  it  in  connection 
with  the  baths.  In  my  opinion  the  most  of  the  foivign  wat(.-rs  are 
too  severely  purgative  to  be  taken  for  any  length  of  time  b\'  pabents 
afflicted  ^vith  chronic  enterids  whose  general  constitution  and  power 
of  resistance  have,  as  a  rule,  already  been  considerably  reduced. 
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Tbc  Carlsbad  Spnidcl  Spring  should  be  taken  in  ver>'  small  quan- 
tities— cenaiiily  not  exceeding  50  ex.  three  or  four  times  a  day. 
Another  mineral  water  which  has  achieved  a  reputation  in  the  ti^eat- 
mcnt  or  chronic  enteritis  is  that  of  Vichy  in  I-'rancc,  If  more 
attention  were  paid  to  the  sdemific  adapfcitton  of  diet  to  the  trc.it- 
ment  of  enteritis  at  Saratoga,  N.  Y..  I  feel  confident  that  the  effccls 
of  the  springs  mentioned  above  wouI<]  lie  greatly  enhanced  and 
that  they  would  become  dangerous  rivals  to  the  springs  of  Carlsbad 
and  Vichy.  The  waters  themselves  being  milder  arc  less  liable  to 
injure  the  mucosa  and  can  not  exert  any  drastic  effect. 

Medicines. — Tlicse  may  be  considered  under  three  headings : 
(l)  Those  that  inhibit  or  stimulate  peristalsis;  (2)  those  that  have 
an  astringent  elTect ;  (3)  those  that  have  an  antiseptic  and  antifcr- 
mcnlativc  effect.  There  arc  a  number  of  drugs  which  combine  the 
latter  two. — that  is,  that  have  both  an  antiseptic  and  an  astringent 
effect, — and  in  cases  may  even  act  as  bland,  unirritating  covering 
media  for  intestinal  ulcers,  etc. 

I.  There  can  be  no  doubt  that  it  would  be  better  for  niMe-Ienlhs 
of  cases  of  enteritis  if  they  were  treated  by  the  methods  pre- 
viously considered,  to  the  total  exclusion  of  drugs,  and  in  definii^ 
the  use  of  those  drugs  which  inhibit  peristalsis  I  consider  it  my  duty 
to  begin  with  an  emphatic  protest  against  thcabuseof  opium.  There 
is  still  entirely  too  much  of  this  drug  prescribed  in  this  country  in 
all  cases  in  which  there  is  diarrhea  or  even  the  slightest  abdominal 
pain.  In  general  practice  this  drug  is  frequently  prescribed  at  the 
onset  of  the  treatment,  when  its  use  is  justifiable  only  after  all  other 
means  of  treatment  h.-ive  been  exhausted.  In  a  chronic  disease 
like  this  there  is  certainly  danger  of  habituation  to  this  drug.  Per- 
sonally, 1  prescribe  it  only  after  trial  ul'  the  dthcr  medicines  to  be 
spoken  of  later  on,  and  when  there  is  unmistakable  evidence  of  a 
spiismodic  state  of  portions  of  the  intestine,  such  as  might  be  assumed 
*S  a  consequence  of  irritation  by  hard  fecal  masses ;  but  in  these 
cases  I  always  combine  it  with  a  laxative  kucIi  ait  ciuttor  oil  or  .small 
doses  of  calomel.  Diarrhea  and  pain  arc.  in  the  majority  of 
instances,  caused  by  decomposing  and  stagnating  fecal  ma-tscs 
which  call  for  rapid  ev:iciiation  and  directly  contraindicatc  ihc  use 
of  opium.  Hot  application,  rest,  or  hot  poultices,  together  u-ith  a 
high  colon  irrigation  with  one  or  two  quarts  of  warm  water,  in  my 
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experience  nrcly  fail  to  give  lelief  in  thene  cases.  When  opium 
had  already  been  prescribed  by  others  in  hospital  or  consultation 
practice,  I  liave  very  frequently  made  tlie  oKscrxaiion  ih^kl  the  pains 
and  diarrhea  of  chronic  cntcrjlis  disappeared  for  twelve  hours  or 
perlups  for  one  day,  ami  thcrcuftcr  they  returned  again  intensi- 
fied. I  have  never  observed  any  good  results  following  the  use 
of  belladonna  in  this  dbcase,  but  1  have  frequently  met  with  an- 
noyinji  complaints  of  a  toxic  influence,  together  with  great  dr)'- 
ncss  tn  the  thrnat  and  vertigo  re-sulting  from  this  drug.  I 
prefer  in  all  cases  to  employ  the  dcnarcotizcd  extract  of  opium, 
with  which  I  have  had  extensive  experience  in  such  ciscs  as  prt- 
-sented  the  indication.'*  above  stated.  Codein  is  a  substitute  for 
opium  which  relieves  the  pains,  but  usually  does  not  exert  so  con- 
stipating an  effect.  Tlierc  are,  however,  cnses  in  which  it  actt  as 
constipating  as  opium.  The  drugs  which  stimulate  peristalsis  have 
been  described  in  chapter  xiii ;  it  is  preferable  to  accomplish  this 
by  the  diet  whenever  possible. 

2.  The  astringt-nts  may  be  separated  into  («)  vegetable  and  {/') 
mineral  or  metallic  astringents.  The  vegetable  astringents  owe 
their  effect  to  tlic  presence  of  tannin.  Examples  of  these  are  cat* 
cchu,  kino,  cascarilla,  rhatany,  calumba — all  of  which  can  be  dis- 
pensed with  anil  effectively  rcplacetl  by  tannin  itself,  which,  how- 
ever, should  never  be  given  for  more  than  three  or  four  days  at  a 
time,  and  not  exceeding  half  a  grain  at  a  dose.  It  must  be  empha- 
sized that  all  remedies  containing  tannic  acid  have  a  deleterious 
effect  on  the  stomach.  Among  the  mineral  and  metallic  astringents 
most  frequently  useO  are  alum,  acetate  of  lead,  sulphate  of  zinc, 
nitrate  of  silver,  and  liquor  of  the  scsquichlorid  of  iron.  I  would 
caution  agiiinst  the  use  of  all  these  except,  jKrrhaps,  of  nitrate  of 
silver,  which  occasionally  produces  a  good  ctfcct.  It  is  best  used 
in  the  form  of  irrigations  of  the  colon,  as  already  described,  but  in 
rare  instances  its  u.sc  is  followed  by  improvement  if  given  in  the 
form  of  a  hard  pill — ^  of  a  gniin  three  times  a  day.  1  have  liati 
four  cases  of  membranous  colitis  in  which  this  condition  was  dis- 
tinctly aggravated  by  irrigations  with  weak  solutions  of  nitrate  of 
silver,  and  I  would  caution  against  its  use  in  this  disease. 

3.  Antiseptic  and  antifermentativc drugs:  This  class  comprises  a 
very  lar^c  number  of  drugs  concerning  the  therapeutic  value  of  which 


476  IXTBSTISAL    ANTISEPTICS, 

cxjicrii-ncc  justifies  us  to  occupy  the  standpoint  of  conservatism. 
Among  the  moat  useful  arc  ciloinel,  biHrnutli  salicylate,  and  beta- 
naphtbol  bismuth.  Maj^ncsium  salicylate,  in  doses  of  0,2  gm.,  lias 
been  recommended  by  Huch:ird  ami  Matliieu  for  the  enteritis  con- 
nected w-ith  constipation.  I  have  had  personal  experience  with 
these  and  benzonaphtbul,  in  doses  of  0.5  gm.  thrice  dftily.  Also  with 
Fcsorcin  rcsublimate — 5  percent,  solution  in  a  mixture  of  water  and 
brandy;  dose,  one  t-tblespoonful  from  three  to  six  times  a  day. 
Tannin  most  likely  owes  its  effect  to  its  antiseptic  qtialities.  Recently 
3  number  of  tannin  combinations  have  been  brought  on  the  market 
which  apparently  possess  real  therapeutic  virtues.  The  mctt  useful 
of  these,  in  my  experience,  has  been  l;innigcn  (acetyl  of  tannin, 
dose.  0.2  to  0.5  gm.  thrice  daily).  Other  compounds  of  this  char- 
acter are  lannopin  and  tannalbin.  With  the  last  two  I  have  had  .1 
limited  personal  experience.  Debove  and  Rosenheim  recommend 
silicate  of  magnesium — 1 50  gm.  dissolved  in  milk  or  aromatic  infusion 
given  in  the  twenty-four  hours.  Boas  and  Jaworski  ("Therapeut. 
Monatsh.,"  1898.  H.  2)  speak  very  highly  of  the  carbonate  and 
phosphate  of  calcium.      Boas  recommends  the  following : 

B  -    Calcium  corimnntc >5  gm.  (6>j  dnini) 

Cakiuin  [iliiu-ijlijile, 15  "     (fi)j  drunt) 

Bcuiinplulic'I  biitnuth 5  "     [J^  gaiia). 

DiuK. — One  leaipoontul  thrice  daily. 

This  combination  is  at  least  harmless,  and  often  sufficed  to  check 

putrefactive   diarrhea   in    my   cases.      Jaworski    recommends    the 

following  artificial  airbonated  calcium  water : 

B.     Calcium  carbonate ..,.,.  a  gm.  (jogailt*) 

Calcium  tdliej'taU' 1    "     (jO  grunt) 

Carboniitcil  water,    .   .  ....        .    .   .  i  lilcr  (1  ijiiait). 

This  is  the  milder  effervescent  calcium  .solution.  He  also  recom- 
mends a  stronger,  containing  four  grams  of  each  of  the  salts  to  one 
liter  of  carbonated  water.  Of  these  solutions  four  ounoe.t  of  the 
stronger  arc  taken  on  an  empty  stomach  in  the  morning,  and  four 
ounces  of  tlic  weaker  three  times  daily  after  meals.  These  formuhts 
of  Boas  and  jaworski  are  very  helpful  in  such  cases  in  which  the 
enteritis  is  associated  with  gastric  hyperacidity.  When  there  is 
achylia  ga-strica.  I  approve  of  the  use  of  dilute  HCi  in  doses  of 
from  forty  to  sixty  drops  after  meals.  The  following  formulas  are 
recommended  for  !(pcci;tl  symptoms: 
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For  flatulence  aixl  iiiteitinal  autointoxication  : 
K .     Bciiunaphthol, 

Bimnih  nlicylatc,  of  ««ch, J  Km.  (  75  pwai) 

PtlMpluteof  calcium to   "    |t50|tnlD*). 

H.     DlKCCTKM^. — UiK'hair  (Mtpnonrul  aftfr  UHlt  tbm  liniM  a  dajr. 

For  pain  witli  profuiic  liquid  stooU : 

It.     Dcnartoiiicd  esUMi  of  ajHum, ^agn.{jgnin^ 

TaiuilKcii,         . 3.6    "    (>kciu|>Im) 

BiiiDiiili  nibgallalr. 4.0   "    (I  diam). 

H.     DiNKcnum. — Make  twelve  captulo.     One  capmle  ibricc  iu\j. 

For  gastric  disturbances  associated  with  enteritis  and  loss  of 
appetite  (HCI  inuM  be  supplied  ir  it  is  shown  to  be  absent  in  the 
icst-mcal) : 

H.     Sttircliiiin  ralphalc,    . ■   .    .   .      O.otgm.  (}{  giain) 

Fluid  extract  of  conduianso &4.00  c.<.  (a  oiuwm) 

Rueiiceofmliuya  (P.  D.&  Co.). 4S.00CC.  (!>{  mnCM] 

EliiiT  uf  gentian,  eiioufifa  to  nuke iSa.oo  c.c.  (6oi)non}. 

M.     DiNtLTiuNi.— One  ubIcspoDnfo)  ihrice  daily. 

In  concliiciitig  tlic  mt-didnal  trcnlmcnt.  I  wish  to  emphasize  that 
the  prncticil  value  of  tlic  trcatmcitt  by  a&tringents  is  a  ver)-  doubt- 
ful one,  and  that  bisiniitli  subnitratc  and  bismuth  subgallate  can  be 
eflcctively  adnunistered  by  recLil  eiieniala— «>ne  dram  of  the  iwiwder 
b  injected  suspended  in  half  a  pint  of  warm  water.  Kismuth  sub- 
nitrate  has  been  fouixi  by  me  ami  my  assifltanUt  in  the  stomach  of 
patients,  and  lias  been  partially  regained  from  that  organ  by  ttastrk 
laxage  after  it  had  l>een  injected  into  the  rectum  six  to  ten  hours 
previously.  For  persistent  obstruction  of  the  colon  by  hard  fecal 
masses  the  lai^e  oil  encmatt,  as  fir^t  recommended  by  Fleiner,  can 
not  be  surjiasscd  in  efficacy  by  any  otiicr  local  mcdication^<ight 
ounces  of  cotton-sectl  oil  or  olive  oil  are  injected  high  up  into  the 
colon  by  the  Langdon  tube  and  retained  as  long  as  possible. 


3.  PHLEGMONOUS  KNTKRITIS  (PURULENT  INFl-A.MMA 
TION  OF  THF.   INTESTINES). 

This  vcr>'  rare  disease  is  bclicx'cd  to  be  a  suppurative  inflamma- 
tion involving  principally  the  siibniucosa  and  musculans  of  tite 
intestine.     lu  extreme  rarity  may  be  judged  from  the  fact  that 
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J.  J.  Woodward  ("  The  Medical  and  Surgical  History  of  the  War 
of  tlic  RiijcUion."  vol.  i,  ■'  Medical  History")  docs  not  report  a 
single  case  of  piilcRmonous  enteritis  among  1,739. '35  ac"tc  and 
chronic  ca.ii^  of  intestinal  diseases,  among  which  occurred  44,558 
deaths  from  May  1.  1861,  to  June  30.  1S66.  In  Section  HI  of 
this  phenomenal  work  Woodward  has  compiled  the  morbid  appear- 
ances observed  in  878  autopsies.  It  is  not  likely  th;il  the  presence 
of  so  marked  a  histological  condition  its  phlegmonous  enteritis 
would  have  cscajx-'d  this  acute  observer.  It  is  true  that  Cullen 
(Wm.  Cullen,  "  Nozologia  mcthodica,"  third  edition,  t^  John 
Thompson,  Edinburgh,  1S20)  has  subdivided  idiopathic  enteritis 
into  the-  phlc^muiious  and  erytlienutous  ("  jihlcgmonodtra "  and 
"  erythematica  "),  but  in  his  chapter  on  Enteritis  in  his  "  First  Lines 
of  Praclice  of  Physic"  he  treats  only  of  the  phlegmonous  variety. 

It  is  very  evident,  on  studying  these  writings,  that  ahhough  he 
used  tite  term,  Cullen  really  had  no  knowledge  of  phlegmonous 
enteritis  as  we  conceive  it  at  the  present  day.  The  description  he 
gives  under  this  niime  is  applicable  to  peritonitis  alone. 

Phlegmonous  enteritis  is  a  aecondarj-  phenomenon  in  consequence 
of  other  intestinal  di.tease^,  particularly  carcinomata.  ulcers  of  tuber- 
cular, dysenteric,  and  embolic  origin,  and  occasionally  as  a  conse- 
quence of  strangulated  hcnii%  and  intussusceptions ;  in  all  these 
conditions  tlie  diagnosis  will  probably  not  be  made  even  if  a  sec- 
ondary phlegmonous  enteritis  exists. 

The  etiology  of  this  disease  is  unknown,  but  it  is  probably  of  an 
infectious  origin.  The  case  that  has  been  most  quoted  in  this  con- 
nection was  reported  by  Deilfiagc  and  Hcdcnius  (Virchow  and 
Hirsch's  "  Jahresberichl,"  1876).  The  patient  was  a  man  fifty-two 
years  old,  who  was  suddenly  taken  with  symptoms  of  peritonilis.  A 
crural  hernia,  app.irently  not  replaceable,  was  discovered,  but  when 
herniotomy  was  undertaken,  this  proved  to  be  a  fatty  tumor. 
De.ith  occurred  on  ihe  third  day.  An  intense  phlegmonous  in- 
flammation had  invaded  the  wall  of  the  jejunum  for  a  distance  of 
eighteen  ccniimetcrs.  The  mucosa  was  of  a  grayish-yellow  color, 
and  presented  a  large  number  of  bright  yellow  spots  which  in  v.iri- 
ous  places  showed  superficial  ulceration.  The  base  of  the  ulcers 
presented  a  loose  connective  tissue  infiltrated  with  pus.  There  was 
marked  thickening    of  the   submucosa  and   muscularis.   which  in 
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some  places  had    swollen  to   eight  ceiUimcters  (jj^   inches)  in 
thickness.     There  was  a  diffuse  acute  peritonitis. 

The  clinical  symptomatotogjr  can  not  be  given  for  lack  of  a 
sufficient  number  of  obscnations.  The  disease  will  probably  escape 
recognition,  and  thus  I  can  dispense  witli  the  consideration  of  the 
diagnosis.  The  treatment,  therefore,  need  not  be  consitlered  in 
detail.  It  is  not  probable  that  the  general  practitioner  will  meet 
with  this  disease  in  jirivatc  practict — at  Nothnaget's  clinic  no  such 
ciLsc  has  ever  been  observed.  I  tia\*c  not  seen  such  a  condition 
personally.  The  treatment,  if  any,  would  probably  coincide  with 
that  of  an  intense  acute  enteritis. 


4.  DIPHTHERIC.  CROUPOUS.  OR  PSEUnOMRMRRANOUS 

EN IKRiriS— DIPHTHERIC  UVSENTERV  OR 

ULCERATIVE  COLITIS. 

Thew  ilesigiialions  are  given  to  the  diseases  of  the  intestine 
described  in  this  chapter  simpi>'  because  they  arc  charactcrijied  by  the 
formation  of  a  pscudomembrane.  According  to  our  modern  concep- 
tions wc  should,  strictly  speaking,  designate  only  such  intestinal 
diseases  as  tltphthen'c  which  arc  caused  by  tlic  i/jfi!er  b.'kdlius. 
The  terms  diphtheric  and  croupous,  or  pseudomembranous,  enteritis 
find  thdr  jttstific^ition,  therefore,  not  in  tlic  etioli^',  but  in  the  gross 
anatomical  appearance — the  formation  of  a  false  membrane  involving 
the  mucosa  and  deej>er  layers  of  tlic  intestine. 

It  is  highly  probable  that  pseudomembranous  enteritis  is  also 
cau.sed  by  bacteria,  which,  however,  up  to  the  present,  have  not  yet 
been  isolated  in  pure  culture. 

The  human  intestine  is  in  very  rare  instances  the  scat  of  giHrnne 
iHphlkeria  caused  by  the  Loffler  bacillus.  The  pathological  histol- 
ogy has  been  described  by  Susmimow  ("  Virchow's  Archiv,"  Bd. 
CXfii),  who.  in  accordance  with  the  views  of  his  teacher,  von  Reck- 
linghausen, has  described  two  groups  of  genuine  intestinal  diph- 
theria. In  the  first  group  there  is  an  exudation  of  fibrinoiLs  mate- 
rial, with  loosening  and  delachii>cnt  of  the  cjMthclium  ;  in  the  second 
group  of  undoubted  diphttieric  enteritis  the  characteristic  inflam- 
matory phenomena  are  wanting,  but  extensive  hyaline  degeneration 
of  the  mucous  and  submucous  tissue,  with  swelling  and    hyaline 
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transformation  of  the  epithelium  into  a  fibrinous  network  ending  in 
necrosis  of  the  connettive  tissue  .itid  niiiciisa,  iirc  present,  CUni- 
call>'  this  condition  is  diflficult  of  recognition.  The  symptoms,  of 
course,  are  the  same  as  in  simple  acute  dysentery.  According  to 
Bapinsky  (Nothnagcl's  "  Specielle  Pathologie  u.  Thcrapic."  Bd.  it, 
■'  Diphtherie."  S,  99),  the  principal  -seal  of  genuine  intestinal  diph- 
theria is  in  the  colon  and  above  the  rectum,  where  it  appears  in 
the  form  of  stri])es  on  a  hemorrhagic  background  of  the  congested 
intestinal  mucosa.  It  is  therefore  advisable,  where  diphtheria  is 
known  to  exist  in  (he  throat,  to  examine  the  rectum  by  inspection. 
if  possible,  in  cases  with  symptoms  of  enteritis.  The  intestinal 
diphtheria  Is  always  a  secondary  form,  and  the  treatment  will 
coincide  with  that  of  the  primary  affection,  and  therefore  depends 
upon  the  succes.i  of  the  injections  of  antidiphthcric  scrum. 

This  brief  reference  will  be  sufficient  for  the  rare  form  of  penuinc 
diphtheria  of  the  intestine,  and  wc  shall  now  resume  consideration 
o(  the  main  subject  of  this  chapter. 

Classification. 

The  clinical  and  pathological  features  of  diphtheric  inflammation 
of  the  colon  will  be  more  accurately  described  in  chapter  xx  on 
Dysentery.  The  diseases  which  may  exhibit  this  an,itomicaI  pic- 
ture at  the  autopsy  may  be  primary  or  secondary.  The  primary 
type  is  characterized  by  hyperplasia  and  infiltration  of  the  walls  of 
the  colon,  leading  to  ulctration  and  sloughing  of  ihe  mucox.i.  with 
more  or  le^s  intractable  diarrhea.  In  the  milder  cases  the  surface 
of  the  folds  of  the  mucosa  and  of  the  colon  are  coveret)  with  a  thin 
yellow  exudate.  In  the  severer  cases  there  is  an  extensive 
nccrosi.s — the  entire  mucosa  of  the  colon  may  gradually  l>e  trans- 
foiTiied  into  a  yellowish  layer  in  which  the  characteristic  histologi- 
cal elements  of  the  mucosa  are  no  longer  recognizable.  The 
necrosis  may  be  superficial,  involving  only  the  glandular  layer  of 
the  mucosa,  or  it  may  be  deep,  penetrating  to.  and  even  perfor- 
ating, the  peritoneum.  The  secondary  form  occurs  as  a  teTmitial 
colitis  in  the  sequence  of  many  acute  and  chronic  diseases  which 
wc  shall  enumerate  jJresently. 
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Diphtheric  Colitis  Due  to  Mercury. 

It  has  long  txrcn  knokvn  that  calomel  and  blue  mass  given  for 
laxAti^'e  piirposcs  were  ai|KU>]e  of  exertiHg.  even  in  small  doses, 
vcr>-  dck-tcnous  cITects  upon  the  intestinal  mucosa  in  susccfAible 
in(liv)(lti;il». 

From  a  careful  study  of  Woodward's  •'  Medical  and  Sur^'cal 
History  of  tlie  War  of  the  Rebellion."  and  abundant  exiwricnce  in 
the  ta-atmcnl  o(  various  tj-pcs  of  dysentcr>'  and  colitis  occurring  in 
our  Mutlieni  SLitcK.  and  from  the  experience  gained  in  two  epi- 
demics of  these  diseases  at  Bay  View  Asylum,  Baltimore,  during 
1884  to  1888,  when  I  was  pliy^ician-in-cli;»rgc  uf  this  institution,  [ 
have  concluded  that  mercury  and  all  its  preparations,  with  the  excep- 
tion of  calomel,  cm  not  exert  any  favorable  influence  on  the  morbid 
processes  involved  in  tlicsc  diseases,  but,  on  the  contrary,  frequently 
aggravates  them,  and  that,  tliercfore,  these  drugs  should  be  excluded 
from  the  treatment.  Even  calomel  exerts  its  favorable  effect  by  its 
puf^tive  influenoe.  and  has  maintained  its  place  in  the  t]ierapeutics 
of  this  disease  mainly  because  of  its  readj'  administration. 

It  has  long  been  known  that  severe  and  intense  intestinal  symp- 
toms may  occur  aAcr  inunction  witli  mercurial  ointment,  after 
subcutaneous  jnjectiwi  of  mereurial  pre|>aration,  .ind  aAer  adminis- 
tration o{  calomel.  I  have  been  consulted  in  two  cases  of  d>'scntety 
with  frequent  blood)'  stools  and  high  fever  which  had  folloM-ed  a 
uterine  irrigation  with  a  solution  of  corrosi^'c  stiblimate  I  :  500O1 
These  att.^ck.4  ceased  entirely  when  the  irrigations  were  suspended 
and  the  patient  placed  on  a  milk  diet.  The  antiseptic  treatment  of 
wounds  ami  the  preparations  for  operation  which  have  necessitated 
the  use  of  orrosive  sublimate  have  frequently  been  associatetl  with 
acute  inte:ttinal  symptoms.  JacusicI  ("  Berlin,  klin.  Wochenschr.," 
1887,  S.  2j3)  has  observed  very  scvck  intestinal  disturbances  after 
he  Iia<l  [)er?tonaIly  executed  an  inunction  with  two  grams  of  mer- 
curial ointment.  From  this  it  is  evident  that  in  certain  predisposed 
CMes  it  Ls  not  fKce«sary  that  especially  lai^  quantities  of  mereury 
be  incorporated  in  order  to  exert  a  harmful  influence.  No  doubt 
certain  preexisting  conditions  may  &vor  the  deleterious  influence  of 
the  mereurj' — such  as.  for  instance,  already  exi.tting  enteritis,  gen- 
eral debility,  and  anemia. 

Two  theories  liave  been  oflercd  in  explanation  of  this  eflect  of 
3* 
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mercury.  Tlic  first  oik-,  that  advanced  by  Ovcrbcck,  suggests  that 
the  iiwUl  is  secreted  tlirough  the  liver  and  reaches  the  intestine  in 
the  bile.  The  second  theory  hohU  that  the  cflcct  is  exerted  by  the 
blood.  According  to  Rossbach.  however,  mercury  circulaliii(;  in 
tile  blood  is  not  considcrt^d  cipahle  of  producing  inflammation,  and 
ii  chiimed  to  occur  there  in  the  form  of  an  oxyalbumiiiate  of 
mercury. 


Constipation  as  a  Causative   Factor  of   Pseudomembranous 

Enteritis. 

Tlicie  is  a  form  of  pseudomembranous  dj-sentery  nltich  dcveloi>s 
above  intestinal  stenoses  which  has  been  assigned  partly  to  the 
effect  of  the  stenosis  itself  and  partly  to  the  eflect  of  the  stagnating 
mas:K3  above  it.  This  leads  me  to  refer  to  the  factor  of  consti|>a- 
tion  in  the  production  of  tins  disease.  \'irclio\v  (■'  Virchow's 
Archiv."  Bd.  II  u.  v)  held  that  dysentery  could  develop  through 
the  effect  of  substances  which  arc  contained  in  the  intestine,  exert- 
ing an  irritating  influence  upon  the  mucosa,  which  is  already  in  a 
state  o(  catarrhal  affection.  In  other  words,  he  asserted  that  a 
simple  enteritis  or  catarrhal  dysentery  could  be  converted  into 
diphtheric  dysentery  by  the  presence  of  putrefactive  material  jn  the 
intestine.  It  is  conceivable  that  putrefying  and  stagnating  intes- 
tinal contents  may  exert  this  effect  by  chemical  substances,  toxins, 
or  by  the  bacteria  contained  in  them.  Annesley  and  Trousseau 
also  attach  importance  to  the  presence  of  stagnating  fecal  masses 
in  the  causation  of  ulcerative  colitis,  Nothiiagel  does  not  commit 
himself  on  this  point.  The  great  frequency  of  persistent  coprostasis 
and  tiie  very  nire  occurrence  of  diphtheric  enteritis  in  its  sequence 
docs  not  support  the  view  of  constipation  as  an  etiologic  factor.  In 
the  chapter  on  Constipation  I  have  alre:idy  dwelt  upon  the  fact  tKat 
serious  injury  may  be  inflicted  on  tlic  wall  of  the  colon  by  fccil 
accumulation.  Such  injuries  arc,  ax  a  rule,  caused  by  fecal  tumors, 
and  are  usually  limited  to  the  descending  colon  or  sigmoid.  Such 
cases  generally  present  the  history  of  persistent  chronic  consti- 
pation. One  often  finds,  in  such  cases,  diljtinn  of  the  colon  and 
membranous  colitis,  these  conditions  being  in  my  own  experience 
more  frequent  con.'^cquenccs  of  obstipation  than  ulcers  or  colitis. 
Obstipation  is  so  wide-spread  a  condition  that  it  can  not  logically  be 
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advanced  in  explanation  of  endemic  dysentery  or  of  local  cpi> 
demies  in  cities  or  $pc<ul  inxtittitionK.  CoiiKti|Mtion  Mcms  to  be 
oil  the  increase  in  our  country,  while  dy^iciitcry  and  colitis  are, 
according  to  my  recent  inveiitigation  of  mtiiiici]Ml  statistics,  on 
the  decrease.  Fecal  accumulation,  it  is  conceivable,  may  exert  a 
traumatic  influence  upon  the  mucosa  by  compressing  and  bruising 
it,  and  thus  lead  to  laceration  and  perhaps  catarrhal  ulcere  I 
do  not  wish  to  imply  that  these  masses  may  not.  in  particular  cases, 
induce  even  a  colitis  accompanied  by  a  membranous  exudation,  but 
the  local  inllaminiilioii  being  once  set  up  in  this  manner,  the  work 
of  micro-or^'aTiisms  and  the  absoq»tion  of  toxic  substanceii  are 
favored.  The  products  of  constii^ilion  ma)'  thu.t,  in  fact,  give  rise 
to  a  septic  inoculation.  l*rom  the  facts  stated,  the  conclusion  ts 
justifiable  that  constipation  can  not  be  a  frequent  cause  of  pseudo- 
membranous enteritis. 

Secondary  Pseudomembranous  Enteritis. 

Tlie  discavrs  which  may  secondarily  be  followed  by  diphtheric 
enteritis  arc,  in  the  lirst  place,  all  those  which  can  produce  a  severe 
cachexia  :  Chronic  Bright's  disease,  heart  afTections.  and  t))c  $epbc 
conditions,  typhus  .indtj-phoid  fever,  cholera,  I'ariola,  scarlatina,  and, 
according  to  Bristow,  it  is  frequently  associated  with  pneumonia 
Concerning  the  diphtlieric  colitis  occurring  in  uremic  conditions  I 
refer  to  tlie  chapter  on  Intestinal  Ulcers  of  Uremic  Origin. 

Tlic  pathology,  diagnosis,  symptomatology,  and  treatment 
will  be  considered  in  iIk-  chapter  on  Dysentery. 


5.   MEMBR.\.\OUS  COLITIS  OR  ENTERITIS  AND  MUCOUS 

i:ouc. 

Definition. 

A  clinical  combinatH>n  of  s>-mptoms  characteriie<I  by  perio<l>aiI 
Colicky  abdominal  pains  associated  generally  uith  abnormalities  of 
the  secretory  and  absoqKive  function,  and  with  the  discharge  of 
peculiarly  formed  mucous  masses,  sometimes  resembling  exact  casts 
of  the  intestine.  It  ts  a  disease  that  ha*  been  vcr>'  thoroughly 
investigated  and  described  by  American  clinicians  long  before  it  itKt 
with  the  crittctl  consideration  of  foreign  ph>'sician8.     According  to 
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J.  J.  Woodward  (/,  c,  p.  363).  it  was  first  described  in  thiii  countiy  I^ 
Mason  Good  ("The  Study  of  Medicine,"  cl.  I.  ord.  i.  species  7, 
vol.  I,  Philadelphia,  1825,  p.  162,  "  Diarrlicea  Tubularis — Tubular 
I-oosencss ").  It  has  also  been  described  under  tlic  followinf;  syn- 
onyms :  Iiifarctus  (Kacnipf) ;  diarrlue:i  tubularis — tubular  louscness 
(Good);  follicular  colonic  dysjicpsia ;  follicular  duodenal  dy&])ep!ua 
(Todd);  [lelHcular  enteritis  (Simpson);  pseudomembranous  enter- 
itis (Cruveilhier) ;  entente  pseudomcmbraneuse  (Laboulbcne) ;  pain- 
ful affection  of  the  intestinal  canal  (Powell) ;  mucous  disease  (White- 
head); hypochondriasis  pituitosa  (Fraciissini);  fibrinous  diarrhea 
(Grantham);  mucous  disease  of  tlie  colon  (Clark);  chronic, 
catarrhal,  or  mucous  diarrhea;  coliquc  glaireusc.  of  the  French; 
chronic  exudative  enteritis  (Hutchinson);  diarrhoea  febrilis  (Van 
Swicten);  paraplcxiarheumatiea;  chlorosis pituitosis;  diarrhora pitui- 
tosa (Sauvages);  arthritis  chlorotica  (Musgrave);  colica  jxtuitosa 
(Scnnertu*);  scelotyrbc  pituitosa  (Perywingcr);  mucositas  intestin- 
alis  colloides ;  concretiones  gelatiniformes  intestinalcs  (I-iboulbcnc) ; 
tubular  exudation  casts  of  the  intestines  (Hutchinson) ;  diarrhce  glu- 
tincuse ;  entente  glaireuse  (Nonat) ;  croup  intestinal  (CLimens) ;  licr- 
petide  exfolialrice  (Gi<jot-Suard) ;  colica  mucosa  (Nothnagel); 
coliti;  sechc  (I'otain);  dysenteric  du  colon  transverse  (Lascj-uc); 
entcrite  mucino-membrancuse  (G.  Sec) ;  chronic  jwcndomembranous 
gastro-entcritis;  chronic  pellicular  inflammation  of  the  intestinal 
mucous  membrane;  chronic  croup  of  the  inle-sliTit.'s;  miicousdisea.se 
of  the  colon;  chronic  mucocolitis  (Habershon). 

For  the  first  exact  and  classical  description  of  the  disease  we  are 
indebted  to  J.  M,  DaCosta  ("  Amcr.  Jour,  of  the  Med.  Sci.,"  October, 
1 87 1,  p.  371).  The  most  complete  historical  account  of  the  literature 
relating  to  intestinal  dbcases  associated  with  discharge  of  mem- 
branes or  tubes  composed  entirely  of  mucus  is  found  in  the  class* 
ical  work  of  J,  J.  Woodward  (/.  e..  pp.  363—367).  According  to 
this  account,  the  first  ont  to  describe  this  atTection  was  Fcmclius 
("  Patholog.,"  lib.  vi,  cap.  9,  Paris.  1854,  p.  181).  This  author 
described  two  cases,  one  of  which  proved  fatal,  and  he  recognized 
the  true  nature  of  the-  abnormal  intestinal  secretion,  which  he 
dcscrilied  as  inspissated  mucus.  Morgagni  (Kpistlc  31)  has  pre- 
sented us  with  a  masterly  discussion  of  the  various  kinds  of  mem- 
branous substances  which  may  be  passed  by  the  stool,  and  asserted 
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that  membmioux  sulwtanccH  may  be  passed  either  whcii  there  is 
dysentery  or  when  there  is  not.  He  described  three  kinds  of  sucli 
inembmiics :  (1)  Gangrenous  »loiigIi^  of  the  intenltne;  (2)  false 
membranes;  (3)  sloughs  with  false  membranes  adhering  to  them. 

nic  first  nuKlem  publication  of  importance  in  Germany  on  this 
disease  was  given  by  H.  von  Leydcn  ("  Deutsch.  mcd.  VVochcnschr.." 
1882.  Bd.  XVI  u.  xvil),  which  was  followed  by  numerous  very  thor- 
ough reports  on  this  subject,  especially  by  Nothnagel  ("Colica 
Mucosa,"  •■  Bdtrage  z.  Physiol,  u.  I'athulog.  d.  Darnis."  16.  Capitcl. 
1884),  who  emphasized  that  the  nature  of  the  disease  was  that  of 
a  mucous  colic,  and  that  an  actual  inllammatory  enteritis  need  not 
exist.  The  first  case  of  this  kind  which  was  examined  at  autopsy 
was  reported  by  O.  Rothmann  (father)  ("Deutsch.  incd.  Wochen- 
schr,"  1887.  No.  27).  It  b  not  evident  from  the  description  of  this 
author  whether  hiKtological  examinations  were  made.  C.  Ruge, 
who  made  the  examination  of  the  entire  intestinal  tract,  states  that 
nothing  abnormal  w:is  found.  M.  Rotlimann  (son  of  tlie  preceding) 
("Zcitschr.  f.  klin.  Mcd.,"  1893.  Bd.  .\xii)  reported  the  autopsy  of 
a  case  of  membranous  enteritis  or  colitis  which  was  examined  very 
carefully  by  histological  methods,  and  gave  every  evidence  of  an 
inflammatory  oolili.<c.  The  as.*eftion  that  I'aulus  .i^Igincta  was  (ainil> 
iar  with  membranous  cntcrilis  is  doubtful — at  least  it  could  not  be 
verified  by  J.  J.  Woodward  (/.  c.  p.  364,  foot-note). 

Nature  and  Concept. 

There  arc  three  principal  symptoms  :(l)  Painful  intestinal  con- 
traction ;  (;)  cluracteristic  formaliun  of  mucous  ma.<iscs  ;  (3)  abnor- 
malities of  intestinal  functions.  The  type  of  this  disciise  which 
occurs  most  frequently  and  which  i.s  most  characteristic  is  that  in 
which  an  acute  attack  of  abdominal  pain  is  accompanied  or  followed 
b>'  a  profuse  di.tchargc  of  mticus  in  fonits  of  mcmbrtncs,  tubes,  or 
a  homogeneous  mass  rcscmbhng  liquid  glass,  glue,  or  frog  spawn. 
Thc^  ca«cs,  as  a  rule,  arc  not  assodaled  with  any  inflammatory 
process  of  the  colon,  I  have  personally  examined  eight  such  ca.ses 
by  H.  A.  Kelly's  method  of  atmo.tphcri<:  distention  of  the  rectum 
and  sigmoid,  and  have  not  been  able  to  ascertain  tlial  an  inflamma- 
tory' proces.H  was  present  in  tlie  parts  capable  of  inspection.  I  have 
also  attended  two  autopsies,  one  on  a  male  and  the  other  on  a 
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icmale  subject,  who  had  frcquenlly  htcii  subject  to  attacks  of  thb 
disease  during  life.  Sections  of  the  colon  were  examined  mJcro- 
scopicall}'  from  regions  where  a  thick  deposit  of  mucus  had  been 
superimposed  upon  the  mucosa.  I  was  not  able  to  detect  the  hi.-<- 
tological  evidences  of  inHammation  in  these  sections,  and  for  that 
reason  incline  to  the  view  that  the  disease  was  unaccompanied  by 
an  actual  colitis,  thus  confirming  Nothnagcl's  view  that  mucous 
colic  docs  exist  in  the  absence  of  an  inflammator>'  process  in  the 
colon  and  small  intestine.  His  designation  tor  this  condition — 
"  colica  mucosa  " — appears  therefore  a  logical  one.  Osier  ("  Prin- 
ciples and  Practice  of  Medicine,"  p.  396)  has  had  opportunity  of 
seeing  these  membranes  in  sitti.  closely  adhering  to  the  mucosa  of 
the  colon,  but  capable  of  separation  without  any  lesion  of  the 
surface. 

There  is.  however,  a  second  tyjie  of  this  disease  in  which  charac- 
teristic large  masses  of  mucus  arc  discharged,  but  the  feature  of 
colic  and  pain  is  not  so  pronounced ;  in  fact,  I  have  seen  cases  in 
which  every  stool  was  either  followed  or  preceded  by  tj'pical  mem- 
branous discharges  and  the  patient  experienced  no  pain  whatever. 
Krysiiiski  (Inaugural  Dissertation,  Jena.  1884)  describes  si.\  cases 
ill  which  there  was  no  pain,  but  simply  a  strong  desire  for  stool  or 
a  niicessity  for  evacuation.  Evidently  such  cases  can  not  be  grouped 
under  the  heading  of  mucous  colic,  and  indeed  it  has  been  found 
that  they  have  arisen  on  the  ba.sis  of  an  inllanimatory  enteritis. 
This  is  confirmed  by  the  autopsy  investigation  of  ihc  younger 
Rothmann,  and  by  two  cases  which  I  have  examined  ])ersonall>'  at 
autopsies  occurring  in  my  service. 

Sex. — The  disease  occurs  most  frequently  in  the  female  sex. 
.■\ccording  to  Litten,  80  jier  cent  occur  in  women  ;  according  to 
KiLigawa,  90  per  cent. ;  according  to  Kinhorn,  90  per  cent. ;  and 
according  to  my  own  cases — a  total  of  60,  among  which  were  46 
women  and  14  men — 76  per  cent,  occur  among  women.  The  preva- 
lence of  constip;ition.  various  types  of  cnteroptosis.  and  uterine 
displacements  have  been  cited  in  explanation  of  this  predominance 
of  the  disease  among  the  female  sex. 

Age. — The  majority  of  cases  occur  between  the  ages  of  twenty 
and  forty  years.  Longuet  ('"Rec.  de  mem.  de  mcd.  Milit.,"  1878) 
and  Ullmann  ("  Dcutsch.  med.  Wochcnschr.,"  I)d.  xciv.  No.  2)  have 
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described  cases  in  nvw^bom  children.  Bnnit  (/.  c,  p.  243)  hits 
described  a  case  in  a  very  ncuraiithcnic  girl  two  years  of  age. 
J,  Comby  recognijes  a  di.ttinct  niucomembtanouit  enteritis  of  young 
inlknts  ("  Traitc  dc  thcrapcutique,"  edited  by  Albert  Robin,  Fasci- 
cuk  Xlli,  p.  12;),  Ixiwenstein  also  di:^Kcrilied  .1  number  of  aisct 
occurring  in  early  childhood  ("  Deutsch.  mcd.  Wochenschr,,"  Bd. 
LXXXIX,  Nu.  2). 

Etiology. 

In  the  foregoing  I  have  given  in  brief  the  histological  reasons 
why  I  incline  to  the  view  of  Nothnai^cl  that  mucous  colic  and 
membranous  cntcriti.s  and  coIitLs  arc  livo  separate  and  distinct  clini- 
cal cntitieJi.  It  is,  therefore,  reasonable  to  assume  that  tiie  etiology 
must  be  different,  l^nwevcr,  tlie  discussion  among  prominent 
specialbts  has  not  matured  sufficiently  to  permit  of  the  announce- 
ment of  dogmatic  statements  concerning  the  causation  of  tliis  dt.t- 
easc.  lo  the  first  classical  description  of  membranous  enteritis 
by  our  countryman,  OaCosta  (/.  c),  he  expressed  the  opiTiion  that 
it  uas  of  neurotic  origin;  and  later  American  clinicians — Max  Ein- 
hom  (/.  I*.)  and  Walter  Mendclson  (/.  <'.)— still  emphasize  the  neu- 
ropatliic  character  of  it.  Mcndelson  a.'Werts  that  tf  neurasthenic 
patients  be  closely  questioned,  vcrj'  few  will  be  found  who  ha\'c  not 
bad  at  one  time  repeated  characteristic  [ussages  of  string)'  mucus 
associated  with  abdominal  pains.  Sircdcy  was,  I  believe,  the  first 
who  characterized  membniiiuus  enteritis  as  a  neurosis  of  secretion. 
Tlic  French  writers,  Albert  Mathicu  (/.  c),  Fotain  (/.  c),  and  G. 
Sec  (/.  c),  a.H»ume  the  precxtstence  of  a  sugterficial  inllammatory- 
enteritis  before  a  disease  of  the  type  of  membranous  enteritis  can 
dc\'clop.  V'anni,  an  Italian  clinician  (/.<'.),  m  the  only  one  who  has 
more  closely  defined  the  process  in  question  as  a  "myo-angioncu- 
rosis,"  with  h>iwrsccretion  of  mucus.  In  1896  Dauber  described  a 
continuous  secretion  of  mucus  from  the  gastric  mucosa  for  which  he 
proposed  the  name  of  gastrosuccorrhoca  mucosa,  in  analogy  to  the 
well-known  gastrosuccorrlicea  adda.  This  very  rare  condition, 
in  which  the  secretion  of  mucus  must  be  admitted  as  assuming 
the  role  of  an  independent  [nalhologicil  process,  gives  the  clini- 
cal picture  of  a  gastroblennurrhi-a.  The  evidences  of  pronounced 
gastritis  were  satisfactorily  excluded.     It  is  conceivable  that  there 
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may  be  conditions  of  tlie  mucosa  of  tlio  colon  in  wliich  it  continu- 
ously  forms  mucus  wliich  coiidcnscfi  and  solidifies  on  its  surface, 
particularly  when  Tavonrd  by  a  cocxbiting  constipation  (sec  Dauber, 
"Arch.  f.  Vcrdauuiigs-KrankhciU-n,"  Bd.  il.  S.  179). 

Sveri  Akerlund  ("'  Arch.  f.  Vcrdauuiigs-Kranklieitcn,"  Ud.  i.  S. 
421)  regards  this  disease  as  a  variety  of  enteritis  or  of  chronic 
colitis,  holding  thai  the  disease  develops  on  the  ba^^is  of  an  already 
existing  or  beginning  catarrhal  inflammation  of  tlie  colon,  under 
the  exciting  influence  of  one  or  more  specific  agencies,  the  nature 
of  which  he  does  not  indicate.  This  vii:w  is  essentially  that  of 
Kr>'sinski  (/,  c).  Von  Leyden  conceives  the  process  to  be  a  croup- 
ous one,  analogous  to  the  croupous  formations  in  certain  typc»  of 
broncliitis.  The  objection  to  this  view  is  that  the  truly  croupous  or 
diphtheric  colitis  presents  an  entirely  difierent  clinical  picture,  such 
as  I  have  described  in  the  chapter  devoted  to  that  subject  Von 
Leube  (/.  c.)  and  Rosenheim  (/.  c.)  regard  this  disease  as  a  neurosis 
of  secretion.  Courtois-Suffit  ("  Tiaite  de  Medecinc."  "  Publiec  par 
Bouchard  et  Brissaud,"  tome  iv,  p.  423)  favors  the  view  of  a  super- 
ficial catarrhal  lesion  as  a  cause  of  the  disease.  A  number  of  etio- 
logical factors  have  been  conceded  because  of  their  constant,  or  at 
least  frequent,  coexistence  with  membranous  colitis.  Among  these 
are  principall)'  habitual  constipation  and  cnteioptosis.  Einhom 
{/.  c.)  and  Ewald  (/.  c.)  have  observed  attacks  of  diarrhea  in  con- 
nection with  enteritis.  This  must  be  a  \'ery  exceptional  occurrence, 
for  in  sixty  clinical  cases  in  which  t  have  made  a  note  of  the  state 
of  the  bowels  1  have  observed  only  two  in  which  diarrhea  was 
marked.  Glenard  (/.  c).  Ewald  (/.  f.).A.  Mathicu  (/.  c), Akerlund 
(/.  c),  Einhom  (/.  c).  Boas  (/.  c),  and  de  Langenhagen  (/.  r.)  em- 
phasize a  connection  between  displacements  of  the  colon  and  mem- 
branous enteritis.  When  one  reflects  how  frequently  displacement 
of  the  colon  may  lead  to  constipation,  tlie  etiological  connection 
seems  well  founded.  Lelchcff  and  Ozcnne  (/,  c.)  attribute  some 
causative  influence  to  di.seasc  and  di.ipliicements  of  the  uterus, 
which  may  also  be  explained  by  the  tendency  that  displacements, 
adhesions,  and  disease  of  the  uterus  and  ovaries  have  to  causing 
constipation.  Constipation,  in  my  opinion,  although  a  condition 
favoring  the  formation  of  mucous  colic  and  enteritis,  can  not 
logically  be  considered  a  direct  cause  of  it.   because  the  latter 
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diseases  are  rare  in  comparison  to  the  ^leat  frequency  of  habitual 
constipation. . 

Clievalicr  (/.  c),  A.  Mutliico  (/.  c),  and  dc  Langcnba^n  (/.  e.) 
have  called  attention  to  an  interesting  ci>ni»cction  between  mem- 
bnuiotLS  enteritis  and  inte.'<tiii»l  lithiasts.  Then:  is  no  doubt  that 
excess  of  uric  acid  may.  under  certain  conditions,  find  its  way  out 
thmugh  the  intentinal  niuc<>ii.s  membrane.  Sir  Dycc  Duckworth  and 
Sir  A.  Garrod  liavc  described  conditions  of  enteritis  in  Routj-  subjects 
which,  in  their  opinion,  were  due  lo  gout  of  the  intestine.  Hayem 
has  recorded  a  case  where  enteritis  occurred,  the  villi  being  strewn 
in  ixmiU  uratic  incruKt;tlioti.s,  and  in  bis  "Tre^ttiite  of  Gout,"  pitge 
89.  Ilayeni  asserts  that  severe  colic,  t>TiipanJtic  distention,  entcral- 
gia,  and  tbarrhea  are  sometimes  <]i:(tinclly  referable  to  gouty  dis- 
order. Alexander  ilajg,  of  course,  believes  that  a  very  large  num- 
ber of  cases  of  intestinal  iTidigcstion  leading  to  inllamcmition  and 
putrefaction  are  really  nothing  more  nor  less  than  gout  of  the  walls 
of  the  intestine  ("  Uric  Acid  in  Causation  of  Oiiurase,  etc.."  p.  3}0). 
Diculafoy  (/.  <-.),  in  speaking  of  intestinal  lilhiasis.  has  described 
definite  periodical  atticks  of  colic  which  are  acconijianied  or  foU 
lowed  by  the  formation  and  cvacuatioti  of  considerable  uric  acid. 
I  le  regards  intestinal  lithJasis  as  an  expre:C3ion  of  a  gouty  diathesis, 
and  Mathicu  holds  that  this  condition  occurs  quite  constantly  in 
connection  with  membranous  enteritis.  From  a  btrge  experience 
with  intestinal  troubles  occurring  in  gouty  patients,  and  after  a  critical 
con.''ideritio(i  of  the  literature  bearing  on  this  subject.  |>articularly 
the  interesting  forms  of  menbranous  enteritis  which  can  be  pro- 
duced ex  [>eri  men  tally  by  c<.rtain  inorganic  and  organic  chemical 
bodies — for  instance,  nitrate  of  sih-er.  copper,  lead,  and  alum  salts 
— which  act  in  an  analogous  manner  to  uric  acid,  and  from  tlie 
great  frequency  of  uric  acid  diatlicsis  in  just  such  neurotic,  hysteri- 
cal, and  hypochondriacal  subjects  in  which  membranous  enteritis 
has  been  most  frequently  obscr\-cd.  1  can  not  free  myself  from  the 
impression  that,  if  not  uric  add,  perhaps  other  cxcrelor\'product.'i  may 
have  a  causative  influence  in  tlie  production  of  this  disease.  1  have 
frequently  and  consecutively  examined  the  stooU  of  two  patients 
suflcrint;  from  membranous  colitis  for  uric  add  durinc  the  attacks 
and  in  the  internals,  and  found  quantities  of  uric  arid  which  1  failed 
to  find  in  the  e\-acuaIions  of  healthy  individuals   or  of  the  same 
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persons  when  tlicy  were  free  from  these  attacks.  Even  if  we  dis- 
regard the  great  importance  which  Sir  I>ycc  Duckworth.  Sir  A. 
Garrod.  and  Alex,  Haig  attribute  to  intestinal  uric  acid  infiltration 
and  to  the  factor  of  uric  acid  in  the  intestinal  lithiasis  of  Diculafoy 
and  Haycni,  wc  must  not  overlook  lliat  while  the  uric  acid  itself  may 
not  be  the  causative  factor,  it  can  higically  be  regarded  as  the  expo- 
nent of  a  large  number  of  other  toxins  and  injurious  substances  that 
seek  their  way  out  through  the  intestinal  mucous  membrane  in  dis- 
turbances of  metabolism  and  renal  insufficiency.  The  pa-ssage  of  such 
injurious  sub.<itances  through  the  walU  of  the  intestines  can  readily 
be  conceived  to  lead  up  to  such  a  condition,  producing  hyiK-wccre- 
tion  of  mucus  with  the  accompanying  characteristic  symptoms  of 
mucous  colic  and  eventually  even  of  enteritis  niembranacea.  !f 
clicmicai  sub.stincc3  that  arc  injected  by  irrigation — for  instance, 
tannin,  alum,  and  nitrate  of  silver — can  produce  membranous 
colitis,  it  is  very  probable  that  simd.ir  agents,  when  they  arc  ex- 
creted through  the  intestinal  muco,sa,  can  produce  an  analogous 
condition.  In  the  section  on  Diphtlicric  t)yscntery  I  have  cited 
the  references  giving  the  evidence  that  mercury,  for  inxtance,  which 
has  been  used  in  the  form  of  bichlorid  of  mercury  for  irrigating  the 
uterus,  had  been  the  cause  of  a  diphtheric  dysentery.  In  this  ca»e 
and  others  the  mercury  had  been  absorbed  from  the  uterine  surface, 
and  in  other  cases  from  the  skin,  and  hail  been  excreted  through 
the  intestinal  wall.  Even  iron,  given  hypodermically,  is  secreted 
through  the  gas tro-in test inal  mucosa,  and  may  cause  digestive 
disturbances  (L.  Lewln,  "  Die  Xebcnwirkungen  dcr  Arzneimiltel," 
2.  Aufi.,  Dcrlin,  1893).  Haig  (/.  c,  p.  36)  cites  the  evidences 
proving  that  zinc,  copper,  and  lead  are  excreted  through  tlie 
intcsdnal  tract  and  may  give  rise  to  a  condition  of  colic  with 
constipation  or  alternating  constipation  and  diarrhea. 

There  is  no  doubt  in  my  mind  on  the  basis  of  quantitative  analy- 
sis of  stools  previously  mentioned  that  the  waste-products  of  nitro- 
gen metabolism  in  passing  tiirongh  the  intestinal  mucosa  may 
exert  a  similar  eHect  as  these  chemical  agents  and  constitute  a 
causative  factor  in  the  production  of  membranous  colitis.  In  order 
to  ertecl  the  exceptionally  large  mucous  stools,  two  conditions  arc 
essential :  (i)  An  excessive  secretion  of  muous  from  the  intestinal 
epithelium.     This  maybe  due  to  a  neurosis  of  secretion,  as  Lcube, 
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Vanni,  and  Siredcy  (/.  c.)  have  pointed  out,  without  the  presence  of 
any  innammatory  changes  in  the  mucosa;  or  it  may  be- due  to  an 
actual  enteritis  or  colitis.  This  mucus  wll  not,  howc\-cr,  be 
solidihcd  and  concentrated  unless  we  have  the  second  condition — 
viz.  (2)  stasis  or  the  contents  of  the  colon.  Constipation,  there- 
fore, effects  the  condensation  of  the  mucus  on  the  suriUcc  of  the 
intestine.  Tlicre  may,  perhaps,  be  a  third  condition,  and  that  b  an 
altered  chemical  reaction  of  the  contents  of  the  colon.  Mathias 
and  Marquardsen  {"  Vcrhandlungcn  d.  XVI.  Congresses  f.  innere 
Medicin")  have  proved  conclusively  tluit  the  rejtction  of  the  intes- 
tinal contents  in  the  ileum  is  alkaline,  caused  by  the  presence  of 
carbonates  and  phaiphate*,  bul  that  the  contents  aresuturaled  with 
carbonic  acid.  This  therefore  gives  a  simultaneous  acid  reaction  to 
indicator*  sen^tive  to  cariionic  add.  This  subject  has  been  venti- 
lated in  tile  chapter  on  Examination  of  the  Feces,  Just  here  I 
wish  to  emphasize  that  ihe-te  normal  chemical  reactions  of  the  in- 
testines favor  the  solubili^  of  the  mucus — that  is,  the  small 
amount  of  it  which  is  secreted  normally.  Should  the  chemical  re- 
action change. — that  is.  should,  for  any  reason,  the  alkaliniQ*  of 
the  colon  contenLt  be  reduced, — it  would  inevitabl}-  cause  a  deposi- 
tion of  mucus  on  the  walls  of  the  colon,  and  uric  acid  is  a  substance 
which  in  its  jM-vu^e  through  the  intestinal  wall  would  be  L-a|Kibte 
of  ncutfalizing  the  succus  entcriciis  and  reducing  the  alkalinity  of 
the  inte^ttimd  mucosa  and  also  of  the  contents. 

The  artificial  production  of  membranous  colitis  by  irrigations  of 
tlte  colon  with  nitnte  of  .silver,  tannin,  alum,  etc.,  should  be  a  cau- 
tion against  the  therapeutic  use  of  these  substarKCS  in  this  disease. 
I  have  repeatedly  obocrved  cases  in  which  the  discharge  of  tubu- 
lar mucous  casts  of  the  intestine  had  been  actually  kept  up  by  the 
means  used  to  treat  the  disease. 


Pathology. 

The  nature  of  the  morbid  priKcss  that  constitutes  membranous 
enteritis  is  capable  of  investigation  fnmi  a  number  of  standpoints. 
First,  a  study  of  the  anatomical  and  histological  evidences  found  at 
autop!iics :  secfind.  ex|>erimenta1  investigation  on  anim;ds  ;  third, 
analj'sis  of  the  subjective  and  objective  symptoms  and  signs  during 
life  ;  fourth,  microscopic  and  chemicil  examination  of  tlie  intestinal 
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discharges  ;  fifth,  comparison  of  the  intc^tiiial  process  with  analo- 
gous occurrences  in  other  mucous  membranes. 

I.  I  have  studied  hislohit:pcally  two  cases  ofmiicous  colic  in  which 
I  was  unable  lo  find  tlie  lea-nt  microscopic  evidence  for  the  exis- 
tencc  of  an  enteritis  or  colitis  before  death,  iind  1  have  also  had  oppor- 
tunity t"  study  ihe  small  intestine  and  colon  of  two  other  cases  of 
membranous  enteritis  which  1  had  obsen'ed  at  intervals  for  six  and 
ten  ye;trs  respectively.  In  these  two  ciscs  there  was  the  undoubted 
histological  evidence  of  catarrhal  intlammation  of  the  ileum  and  colon 
in  one  case,  and  of  the  colon  alone  in  another.  I  regret  that  a  more 
extensive  hbtological  description  of  these  two  cases  can  not  be  niven. 
beaiuse  (Xithological  itivcsligations  of  the  intestine  of  patient*  aOlicted 
with  this  disease  arc  very  rare.  If  one  disregards  a  report  of 
autO])sics  in  which  no  clinical  observations  were  made  during  life, — 
and  such  cases  are  really  worthless  for  our  purpose. — we  find 
in  literature  only  two  authentic  cases :  tho.te  of  0.  Rothmann 
(/.  f.)  and  M.  Roihiiiann  (/,  c).  The  case  of  O,  Rothmann  had 
presented  the  t>'pical  clinical  hi.stor}'  of  mucous  colic.  At  .lutopsy 
a  tear  was  discovered  in  the  duodenum  that  had  led  to  a  fatal  per- 
foration peritonitis.  The  autopsy,  which  was  made  by  C.  Ruge, 
seems  to  have  been  a  careful  and  thorough  one,  but  it  is  stated 
tliat  although  the  entire  intestinal  tract  was  thoroughly  searched, 
nutliing  abnormal  wa.-^  found.  The  second  anatomical  report  is  by 
M.  Rothmann.  and  was  made  on  a  female  patient  who  died,  in  con- 
sequence of  a  carcinoma  at  the  base  of  the  skull,  on  November  2$, 
1893.  Since  June  14th  of  the  same  year  she  had  suffered  with 
ob.stin.ite  constipation.  On  Octotier  35tli  ;m  irrigation  nf  the  colon 
was  made  and  several  meters  of  white,  mucous,  stringy  ntasses 
were  e^racuated.  The  patient  .seemed  to  sufler  no  distress  in 
consequence  of  this  experience.  The  later  liistorj*  gives  an  ac- 
count of  repeated  irrigation,  with  the  .same  result — viz.,  the  evacu- 
ation of  similar  masses  without  any  fecal  admi.<<ture  and  without 
pain.  As  the  hiatologicd  finding  of  this  ca.5C  corresponds  verj- 
closely  to  one  of  my  own  observations,  I  feci  justified  in  reporting 
it  with  greater  detail.  The  descending  colon,  sigmoid  flexure,  and 
rectum  contained  quantities  of  membranous  deposit  which  could  be 
readily  drawn  from  the  congested  muciwa  without  loss  of  sub- 
sfcuice.     Wherever  the  colon  was  filled  with  these  membranes  it 
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appeared  free  from  feces,  but  wherever  there  were  no  membranes 
tiic  (cces  were  present  in  jbtJiiiLincc.  This  was  |Ktili<:tiUrty  th<: 
case  in  the  ascending  colon.  Throughout  the  entire  colon  the 
mucosa  was  rcdileiied,  injected,  and  hypcremic ;  es]K:dally  so  in 
the  tninsvcrse  colon,  where  it  was  also  very  strongly  convoluted. 
The  descending  colon  was  also  jtlrongly  contntcted  and  the  mu- 
cosa thrown  into  deep  folds,  between  which  whitish  casti  of  the  free 
spaces  still  maintained  within  the  colon,  in  spite  of  the  contraction 
found.  The  deposits  were  partly  broad  membranes,  or  in  form  of 
string-like  casts  of  the  free  9}]aces.  In  the  small  intcxtinc — the 
ileum — there  was  considerable  fecal  matter,  and  the  mucosa  was 
slightly  reddened.  Histological  examination  by  x'nnous  staining 
methods  gave  the  evidence  that  the  membranes,  etc.,  were  composed 
of  mucin  and  did  not  contviin  fibrin.  The  mouses  of  mucus  had  com- 
pletely replaced  tlic  epithelial  covering  of  the  mucosa,  and  had 
forced  thcmselvt-s  into  the  lutncn  of  the  glandt,  extending  to  the 
liindus.  Lateral  extensions  of  the  masses  could  be  traced  into  the 
be;»kcr  ccll.t  of  the  glands.  Ti)e  interglandular  sp.ices  wtre  dis- 
tended by  decided  Bmall-cell  infiltration  and  immigration  of  other 
ceilubr  elements,  and  there  was  a  distinct  broadening  of  the  entire 
mucosa.  In  this  case  there  arc,  therefore,  the  unmistakable  evi- 
dences of  a  catarrh  of  the  cohm  ;uid  al-so  of  the  ileum.  There  are, 
therefore,  certain!)'  two  types  of  this  disease,  as  demonstrated  by 
the  pathological  evidences  so  far  obtainable :  Tlie  first  ty|>e  pre- 
sents the  clinical  picture  t>(  mucous  colic  (colica  mucosa)  witli  a 
perfectly  intact  intestinal  mucosal.  The  ^ceoond  type  presents  an 
augmented  evacuation  of  membranous  masses  as  a  result  of  a  co- 
existing enterili-t  or  colitis.  These  two  conditions  liave  the  enor- 
mous evacuation  of  mucus  in  common. 

3.  The  experimental  investigation.s  that  have  so  far  been  made 
nith  a  view  to  clearing  up  the  pathology  and  ctiolog>'  of  the  disease 
(Vanni,  /.  f..  and  Sven  .^kerlund.  /.  c.)  ha\-e  led  to  no  result*. 

3.  The  analysis  of  the  subjective  and  objective  physical  signs 
and  .symptnm.t — that  is,  the  clinical  picture — is.  after  all,  the  most 
important  feature  in  the  study  of  this  disease,  aiKl  without  this  fea- 
ture pathoU^cat  reports  liave  no  value  whatever.  In  a  critical 
analysis  of  the  symptomatology  one  can  not  fail  to  be  struck  with 
the  marked  divergence  that  it  presents  from  actual  enteritis  or  coli- 
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tK  The  statistics  that  I  liavc  given  dcmuiistratc  tliat  llic  di^e^ise,  or 
at  least  one  type  of  it,  attackii  principally  neurotic  women,  whereby  it 
decidedly  dilers  from  enteritis.  In  the  great  nuijorityor  cases  we  are 
confronted  with  a  paroxysmal  attack,  characterized  bya  colickypatn 
h>caied  in  the  transverse  and  the  descending  colon,  and  by  the  dis- 
charge of  masses  of  mucus.  The  pain  is,  in  my  opinion,  a  secondary 
efll*ct,  provoked  by  tlie  excessive  accumulation  of  mucus  in  a  reflex 
manner,  just  as  gaseous  distention  may  cause  tetanic  contraction  of 
the  colon  in  flatulent  colic.  In  the  intervals  between  the  atliicks 
tile  patient  docs  not  suffer,  and,  though  constipated,  has  evacuations 
of  normal  composition  or  consistency,  at  least  so  far  as  mucus  is 
concerned-  Right  here  I  wish  to  emphasize  that  it  is  not  demon- 
strated that  the  stools  of  such  patients  are  entirely  normal  in  the 
intervals.  It  will  require  long  and  careful  investigation  by  chemical 
analy.sis  of  the  stools  before  this  can  be  proved,  in  eleven  cases  of 
membranous  colitis  examined  by  myself  the  amount  of  the  total 
ethereal  and  preformed  sulphates  wTts  very  high,  and  there  was  an 
excess  of  indican  in  the  urine,  suggesting  intestinal  autointoxication. 
As  the  normal  stools  contain  no  appreciable  amount  of  mucus,  it  lias 
been  urged  that  the  presence  of  an  excessive  amount  of  mucu*.  as 
has  been  emphasized  in  the  section  on  Fjiteritis,  is  an  evidence  of 
the  presence  of  intestinal  catarrh.  Tliis  deduction  is  correct  in  the 
main,  but  Nothnagel,  in  formulating  and  maintaining  it.  admits  also 
the  possibility  of  the  production  of  enormous  masses  of  mucus  e\'en 
without  catarrh  ;  and  mucous  colic  and  dystrypsia  are  the  conditions 
in  which  this  is  pos.sible  (Nothnagel,  /.  c,  p.  17). 

A  consideration  of  the  facts  thus  far  stated  can  not  fail  to  bring 
the  conviction  that  mucous  colic  and  colitis  mcmbranacea  constitute 
a  disease  in  themselves.  Both  these  conditions  may  occur  without 
any  evidences  of  inflamm.-ition  within  the  intestinal  mucosa  ;  on  the 
other  hand,  there  can  be  no  doubt  that  copious  discharges  of  mem- 
branous,  tubular,  or  unformed  mucus  may  occur  in  the  course  of 
actual  intestinal  or  colon  catarrh.  But  these  cases  run  their  course 
without  the  characteristic  sign  of  paroxysmal  painful  colic.  Such 
cases  have  been  described  by  Krysinski  (/.  (-.)  and  M.  Rothmann 
(/.  c).  A  simil.ir  case,  in  which  undoubted  enterocolitis  had  existed 
for  ten  years,  has  occurred  in  my  private  practice.  The  patient,  a 
female  thirty-six  years  old,  had  been  constt[>ated  since  her  eighteenth 
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year,  but  for  the  In-st  ten  years  consHpalion  had  alternated  with  profuse 
diarrhea,  butli  kinds  of  passage^)  showing  large  quantities  of  mucus, 
which  was,  as  .1  rule,  romilesa.  like  frog  spawn,  or  in  long  strings. 
Pnrscrnt  history  :  Once  or  twice  every  year  s!ic  has  periods  in  which 
her  boweU  act  apjwrenlly  norniiil  as  regards  consistency ^nd  number 
of  movements — that  is.  there  is  one  formed  passage  in  twcntj'-four 
hours.  During  thi.*  [>erii>ri  of  ap|)areiitiy  normal  inlcstinal  action  she 
will  generally  have  evacuations  which  consist  entirely  of  mucus,  pre- 
senting the  form  of  tubes,  varv-ing  from  ten  centimeters  to  h;ilf  a 
nieterin  length.  Much  of  the  mucus  appears  at  first  as  broad  bands, 
membranes,  or  ribbons,  but  w  hen  the^-  are  floated  out  in  formalin 
water,  it  is  generally  discovered  that  tlicy  arc  tubes.  Direct  inspec- 
tion of  the  rectum  and  sigmoid  by  atmospheric  tli.'^tcntion  and  the 
long  sigmoidosco]>c  gives  ei'idencc  of  a  chronic  sigmoiditis,  but  in 
the  mcnibi^anes  the  hUtological  e\-idcnccs  of  chronic  catarrlial  inllam- 
mation  arc  also  found.  Such  cases  of  inflammatory  aitarrh  of  the 
intestine  arc  really  ilcserving  of  the  name  of  membranous  enteritis. 
It  must  be  borne  Iti  mind,  however,  that  they  arc  extremely  rare, 
and  that  the  majority  of  cases  of  this  dise.isc  do  not  present  the 
histological  evidences  of  an  inf1ammato:>'pr(.)ce»s.  and  the  dcsigrta- 
tion  of  I^ubc.  "  secretory  neurosU,"  can  not  be  objected  to  on  valid 
grounds  as  a  term  applicable  to  the  majority  of  i-ascs  of  this  disease. 
4.  Microscopic  and  Chemical  Examination  of  the  Intes- 
tinal Discharges. — The  best  prvservative  for  kec{>ing  the  mem- 
branous tubular  or  homogeneous  mucous  masses  is  a  10  per  cent 
solution  of  carbolic  acid  in  water  or  a  5  per  cent,  solution  of  for- 
malin. The  latter  I  have  found  t^jectionable  because  it  produces 
irritation  of  the  e>-cs.  Alcohol  deslrov's  certain  typical  micro- 
scopic peculiarities  of  the  mucus,  and  prcpirations  placed  in  solu- 
tions of  corrosive  sublimate  are  useics.-(.  There  are  three  forms  in 
which  the  mucus  is  generally  found  in  the  evacuations:  (it)  The 
formle:<5,  homogeneous  masses  of  miictis  resembling  frog  spawn, 
e^-white,  or  li()uid  glue.  They  may  be  colorless  or  exhibit  a 
brownish  color  due  to  admixture  of  lecal  con^<lituents.  Mucus  of 
this  chai-acler  U  usually  mixed  with  feces,  the  feces  coming  out  but 
slightly  mixed  with  the  miKUs  and  then  followed  by  a  huge  mass  of 
this  frog-spawn-likc  material.  {/>)  Here  the  mucus  presents  a  cyUn- 
drical  or  tubular  form,  which  may  show  cou'^iderable  toughness  and 
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consistence.  Tlic  tubes  ai-c  opaque,  grayish  wlitte,  and  at  times  mixvd 
with  tlic  feces.  Their  length  varies  from  ten  lo  fift>*  ccntinictcrs. 
Occasionally  tlic>'  make  up  the  entire  bulk  of  the  evacuation,  (r) 
This  fanii  includes  all  the  configurations  in  which  the  evacuated 
mucus  aiisumes  the  shape  of  mcnibiancs,  ribbons,  or  &ti'int;s.  The 
membranes  generally  occur  in  small  fragments,  and  ihcy  are  bc&t 
recognized  when  floated  out  or  suspended  in  physiological  salt  solu- 
tion. This  classification  is,  however,  entirely  schematic,  and  docs 
not  mean  to  exclude  the  possibility  that  formations  of  all  three  cate- 
gories can  occur  simultaneously.  Thus,  membranous  or  tubular 
formations  arc  frequently  accompanied  by  larger  or  sm.allcr  quanti- 
ties of  formless  mucus;  occasionally  the  membninous  and  tubular 
types  present  a  variety  of  transitional  forms  in  the  same  evacuation. 
Blood  is  a  rare  admixture,  but  when  it  docs  occur  on  the  surface  of 
membranes  or  tubes,  it  is  significant  of  an  intimate  adhesion  of  the 
mucous  subslunce  to  the  ti.^sue  of  the  portion  of  the  colon  from 
which  it  has  been  detached.  The  presence  of  blood  and  cylin- 
drical epithelial  cells  does  not  necessarily  indicate  intlammatoiy 
catarrh.  Such  epithelium  may  be  present  in  the  membranous  frag- 
ments in  enormous  numbers.  The  cylindrical  epitlielium  can,  even 
under  normal  conditions,  be  very  readily  iletached  from  the  mucosa 
of  the  intestine.  The  mucous  deposit  is  frequently  strongly  adher- 
ent to  the  surface  of  the  mucosa,  and  the  violent  intestinal  contrac- 
tions which  occur  during  the  paro.Kysras  of  colic  arc  sufficient  lo 
detach  this  epithelium  mechanically. 

The  substance,  which  is  designated  generally  as  mucin,  is,  accord- 
ing to  our  present  conception,  not  a  uniform  body  from  a  chemical 
standpoint.  Generally  only  such  substances  arc  included  under 
tliat  term  as  present  the  pliysic:il  properties  of  ordinar>'  mucus. 
The  mucin  reactions  of  Ilammarsten  frequently  result  in  extremely 
varjing  products.  In  order  to  stain  mucus  for  the  detection  of  tlic 
histological  elements  contained  in  it,  as  \vell  as  of  the  ground  sul>- 
stance  itself,  ihionin  as  first  u«ed  by  Hoycr  (/.  r.)  is  the  most  scr\ncc- 
ablc  substance.  When  the  membranes  from  this  type  of  colitis  arc 
given  varying  chemioil  reaction  hy  the  addition  of  decinorm^il  .solu- 
tions of  KOH  or  HCI,  (hionin  acts  in  varj'ing  ways.  If  the  mucin 
is  neutral,  thionin  will  stain  it  red-vio!ct,  but  any  tissue  or  cellular 
elements,  as  well  as  other  secretions,  will  be  stained  blue.     If  the 
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solution  of  tnuciti  is  ntadc  allciliiit:,  the  mucin,  as  well  as  all  other 
KubsUiiKes.  a^ume  a  pink  color  If  the  solution  '»  miule  to 
react  distinctly  acid,  or  if  it  is  already  so. — lliis  may  be  caused,  for 
insilance,  by  the  gaatric  secretion,— then  all  the  <;<;tlular  clciiiaits 
as  well  as  the  mucus  will  stam  Uluc.  If  transverse  sections 
of  tile  intestine  arc  made  and  it  is  desired  to  stain  then, 
together  with  the  adherent  de{>osit  of  condensed  muctis,  vcrf  good 
preparations  can  be  obtained  by  VV'eigcrl's  fit)rin  stain.  Of  oilier 
stains,  methyl-blue,  safranin,  and  eosin  can  be  used  with  success. 
Safranin  stains  the  formed  constituents  of  the  membranes,  but  tiardiy 
tinges  the  ground  substance  at  all.  The  more  the  ground  sub- 
stance can  be  freed  fri>[ti  fecal  admixture,  the  more  succc'ssful  will 
the  preparation  be.  In  well>8t:iined  specimens,  under  low  magni- 
fying power,  we  then  observe  a  hj'alinc  homogeneous  ground  sub- 
stance in  which  numerous  smaller  and  larger  stained  points  are 
observable.  Under  higher  powers  a  striation  is  obser^'ablc  in  the 
ground  substance,  and  the  points  before  observed  can  be  made  out 
as  stained  cells.  The  formed  elements  arc  composed:  (i)  CX  epi- 
thelial cells;  (2)  of  re^l  blood-corpu^iclcs ;  (3)  of  leukocytes;  (4)  of 
bacteria;  (5)  of  lower  animal  organisms,  which  are  vcr>-  rare;  (6) 
among  the  rare  findings  in  these  membranes  are  crj'stals  of  cholcs- 
terin.  Charcot- Lc>-den  cr>'stals.  cr>stals  of  inorganic  salts,  fat.  and 
the  ordinar)-  admixtures  which  occur  in  fecal  matter.  Fresh  and 
unchanged  cells  arc  very  rarely  met  with ;  the  majorit>-  of  them  an: 
in  a  state  of  necrobiosis.  Kitagawa  (/.  ^.)  considers  tills  degenera- 
tive process  in  the  cells  a  coagulation  necrosis.  Nothnagel  (/.  f.) 
holds  that  lliey  are  the  consequence  of  desiccation,  while  Adolph 
Schmidt  (/.  (-.)  finds  the  cause  of  this  degenenition  in  an  inhibition  of 
the  cells  with  fatty  soajj.  After  the  removal  of  this  inhibition  the 
cells  resume  the  shuiing.  transparent  appearance  of  normal  fresh  cells. 
From  titc  microscopic  a)>peanince  of  tlie  dejecta,  therefore,  wc 
can  elicit  no  evidences  upon  which  the  conception  of  an  inflam- 
matory or  noninHammator}-  origin  of  the  mucus  could  be  bastrd.  It 
was  thought  tliat  the  absence  of  round  cells  and  pus-cells,  which 
has  been  coiifinned  by  a  numl>cr  of  reliable  observers,  argued 
against  an  intlammator>*  process.  However,  these  cells  are  gener- 
ally absent  also  in  the  mucous  dischsrges  of  catarrhal  enteritis.  If 
round  cells  would  be  found  in  large  numbers  in  any  case,  it  would, 
i* 
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according  to  Nothnagcl,  speak  for  the  presence  of  an  inflamtnatorj- 
catarrh.  Cup  or  beaker  cells  have  rarely  been  observed,  and  the 
origin  of  the  other  degenerative  forms  of  which  wc  have  spoken 
has  not  been  sufficiently  cl(^ared  up  to  pennil  uf  a  decision  on  tlie 
question  of  the  inflammatory  or  noninflammatoiy  origin  of  tlic 
mucus  in  any  particular  case. 

5.  Comparison  and  Analogy  of  the  Intestinal  Process  with 
Similar  Occurrences  in  Other  Mucous  Membranes, — MLinbmii- 
ous  colitis  has  been  compared  to  chronic  croupous  bronchitis,  and, 
indeed,  there  seems  to  be  a  ceitain  parallehsm  between  the  two,  for 
it  is  generally  believed  at  present  that  the  bronchial  casts  in  this  dis- 
e.ise  are  not  composed  of  fibrin,  but,  iiccording  to  Neelacn  and 
Beschomer,  they  are  composed  entirely  of  condensed  mucus. 
Klein  holds  a  similar  view.  The  mucous  menibnine  of  the  bron- 
chial tubes  in  tliis  disease  shows  no  anatomical  changes,  according 
to  Lilten.  The  disease  has  also  been  compared  to  membranous 
dysmenorrhea  by  Wemich,  The  result  of  these  analogous  com- 
parisons speaks  gainst  the  inflammatory  chan^cler  of  mcmhranous 
enteritis  and  colitis,  as  well  as  against  the  fibrinous  nature  of  the 
discharges,  and  argues  in  favor  of  the  view  which  interprets  the  dis- 
ease as  a  secretory  neurosis.  It  is  conceivable  that  such  a  secretorj- 
neurosis  ma>'  be  superadded  to  an  already  existing  inflanjmatorj' 
catarrh,  but  it  would  be  difficull  u<  decide  in  such  cases  whether  wc 
are  dealing  with  a  simple  enteritis  or  colitis  with  cxcessiw  produc- 
tion of  mucus,  or  the  same  anatimiical  conditions  to  which  a  secre- 
tory neurosis  might  have  been  superadded. 


Complications. 

The  most  frcipicnt  complications  are  those  which  have  been  men- 
tioned under  Etiology.  These  are,  to  recapitulate,  various  forms  of 
entcrnptosis,  nephroptosis,  gastropto.sis,  and  coloptosis,  intestinal 
lithiasis,  diseases  of  the  uterus  and  adncxa,  and  insomnia.  Courtois* 
Suffit  has  observed  clcv-ition  of  temijemlure  ;  Richaritterc,  albumin- 
uria ;  Cantru,  epileptic  attacks.  Kinhorn  has  observed  acliylia  gas- 
trica  in  five  ovit  of  twelve  of  his  ca.ie«.  Other  rarer  complications 
arc  intermittent  heart's  action,  tachycardia,  dyspnea,  somnolence, 
amblyopia,  convulsions  in  children,  neuralgia,  melancholia,  and  gen- 
eral nervou.%  tremor. 


SVHITOllATOLOGy. 


499 


Sy  m  pt  oin  a  t  ol  ogy . 

t'alic-DU  of  liib  type  have  been  auflering  with  constipation  Tor  a 
Ions  time  before  the  typical  attack  of  cntcntix  develops.  Thi»  is 
preceded  by  frequent  pains,  as  a  rule,  locaIi;fcd  in  the  transverse  or 
the  descending  colon.  The  pains  gradual!)'  become  aggravated, 
and  sometimes  become  so  intense  that  the  patient  has  a  sensation 
of  impending  dissolution.  When  a  patient  has  never  had  these 
alticks  before,  the  symptom  of  pain  may  give  the  impression  of  a 
|>atii:nt  suHeririg  from  the  passage  of  gall-stones  or  renal  calculi.  I 
remember  particularly  one  case,  in  the  wife  of  a  brewer,  where  the 
pains,  of  a  vcr>'  intense  character,  existed  for  four  days,  and  the 
passages  producc<i  by  calomel  and  castor  oil  did  not  contain  any 
mucus.  On  the  fifth  day  the  trained  nurse  exhibited  to  me  an 
almost  perfect  cast  of  the  colon,  twenty-two  inchci  long,  which  she 
had  suspended  in  a  large  wide  glass  jar  full  of  water.  The  diag- 
nosis can  not  be  made  until  the  eMtlciice  of  membranous  formation 
is  presented.  Membranous  enteritis  might  exist  witliout  pain,  but  it 
can  not  be  said  to  exist  without  the  characteristic  mucous  tlischarges 
ju.tt  described.  The  discharge  of  the  membranes  may.  at  times,  be 
painless.  In  other  cases  vcr>'  painful  attacks  may  var>'  with  pain- 
less  ones.  The  other  symptoms  are  referable  to  the  ner%'ous  con- 
dition of  the  patient,  and  constitute  only  partial  or  accompanying 
phenomena  or  complications.  Ttterc  are  lew  objective  symjrtoms 
of  importance.  Perhaps  the  most  constant  is  the  great  sensitiveness 
lo  pressure  localizetl  in  the  colon,  particularly  the  descending  colon 
and  sigmoid  flexure.  This  sensitiveness  may  disappear  entirely  as 
the  case  impro^-es.  The  most  tm]K>rtant  objective  sign  is  the  Uis- 
chai^  of  the  characteristic  membranous,  tubular,  or  unformed 
mucous  ma-wes,  consisting  almost  exclusively  of  mucin  and  a 
protcid  body.  The  amount  of  the  latter  varies  according  to  the 
number  of  cellular  elemenU  cont;iined  in  the  mucus.  The  dis- 
charges contain  no  fibrin,  llic  majority  of  observers — .\keriund, 
Nothnagel,  Kitagawa.  Rottunann.  .\<i.  Schmidt,  Bwis.  and  others — 
agree  on  this  point.  A  few  observers  have  found  (ibrin  present  in 
tniccs.  and  Germain  Sec  holds  that  this  is  a  particularly  important 
sign,  since  he  bases  upon  it  the  conclusion  that  the  curious  dis- 
charges  could  not  he  of  inflammatory  origin. 
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Diagnosis. 

After  the  detailed  account  which  I  have  given,  it  will  hardly  be 
necessary  lo  dwell  extensively  on  the  diagnosis.  In  all  oises  of 
doubtful  pniii  ill  the  abdomen  in  neurasthenic  icmalcs  exploratory 
lavage  of  the  colon  should  \k  undertaken,  when  the  characteristic 
mcmbraivHis  mass  will  be  detected.  Nothnagcl  sujjgests  that  the 
mcmbiancs  might  be  mistaken  for  (asctK  and  tendons,  as  well  as 
arterial  and  venous  tubules  taken  in  the  food.  This  I  consider  ex* 
tremely  doubtful.  In  the  same  way  the  sup|wrting  tubular  libers 
of  the  orange  cokitd  hardly  be  confounded  for  the  structures  of 
membranous  enteritis,  particularly  if  ihey  are  examined  with  the 
microscope.  Nolhnagel  also  mentions  a  confusion  that  occurred 
the  first  time  he  observed  a  case  suspected  as  membranous  enteritis, 
when  he  obtained  a  substance  thought  to  be  a  characteristic  dis- 
charge, hut  microscopic  and  chemical  investigation  showed  it  to 
be  a  milk  coagulum.  Membranous  enteritis,  as  I  have  jminted  out, 
may  be  produced  artificially,  and  I  have  been  called  into  consulta- 
tion in  two  cases  where  ihcrc  was  no  lioubt  Ihat  the  pin  :stcian  him- 
self had  caused  this  disease,  or  at  least  brought  on  the  characteriMtic 
tubular  mucous  casts  by  irrigations  with  nitrate  of  .*ilver.  The 
disease,  which  had  continued  uninterruptedly  for  six  weeks  in  one 
case,  ceased  entirely  when  the  irrigations  were  discontinued.  There 
are  cases  of  actual  inflammatory-  colitis  or  enteritis  associated  ivilh 
the  evacuation  of  excessive  masses  of  mucus.  If  these  maiutcs 
assume  tlie  shape  of  mtmhranes  or  tubes,  a  diagnostic  diflercnttation 
will  be  difficult,  but  of  little  therapeutic  consequence,  as  colitis  pre- 
senting the  foregoing  symptom  will  have  to  be  treated  like  cohtia 
membranacea. 

Prognosis. 

In  some  cases  the  disease  disapjiears  entirely  after  a  few  tj'pical 
attacks,  never  to  recur  again,  but  this  is  a  rare  experience.  In  the 
majority  of  cases  the  <Ii.teasc  runs  a  chronic  coume,  with  remissions 
and  intemii-isions.  The  prognosis  is  good  so  far  as  life,  but  is 
doubtful  so  far  as  restitution  to  integrity',  is  concerned. 

Treatment. 

An  intcresling  discussion  has  developed  in  the  literature  of  this 
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disease,  as  lo  tvln-ther  it  should  be  treated  along  the  tines  of  an 
enteritis  or  as  an  intestinal  secretory  neurosis.  Nothnagcl  (/.  c,  p. 
147)  favont  a  treatment  directed  toward  the  neurotic  coiidilion,  and 
asserts  that  all  therapeutic  methods  tliat  have  been  directed  against 
thcsupptiMrd  catarrh  liave  shown  rather  poor  results.  According 
to  Uoas,  howex'cr  (/.  c,  p.  347),  great  emphasis  is  laid  upon  a  treat- 
ment of  the  enlerilis.  Etnhom  {"  Diseases  of  the  Intestines."  New 
York,  1900)  classes  the  membranous  enteritis  among  the  sicrctory 
neuroses  (p.  355),  and  does  not  consider  it  in  the  same  chapter  uith 
enteritis  and  colitis.  Disregarding  this  discussion  for  the  jircsent, 
membranous  enteritis  comes  before  the  practitioner  in  two  forms : 
(t)  111  tiie  form  of  the  acute  attack,  in  which  the  most  urgent  indi- 
cations  are  the  relief  of  pain  and  prompt  evacuation  of  the  bowels ; 
(3)  in  the  form  of  ttic  chronic  stage,  generally  in  the  intervals  be- 
tween  the  painful  attacks.  The  most  important  indications  for 
treatment  arc  the  constipation,  the  enteritis  or  neurosis  as  the  case 
may  be.  sometimes  both,  and  the  prevention  of  intestinal  autointoxi- 
cation. \n  the  acute  attack  the  pain  is  best  combated  by  supposi- 
tories containing  codein,  belladonna,  or  morphin.  Opium  must  be 
avoided  because  it  increases  the  constipation.  \N'hcn  the  pain  is  so 
severe  that  there  i.-*  no  lime  to  wait  for  the  acbon  of  a  supponitory, 
one  should  not  hesitate  to  give  a  hj-podermic  injection  of  %  of  i 
grain  of  morphin  at  once,  and  ]>lace  hot  cataplasms  upon  the 
entire  abdomen.  Towels  wrung  out  of  very  hot  water  and  sprinkled 
with  turpentine  are  quite  serviceable.  Heated  thin  biig»  filled  with 
salt  or  hot-water  Ixtttlcs  will  answer  admirably.  In  mj'  experience 
infusion  of  eainomitc  flowers  and  marshmallow-root  {Radix  aJtktra), 
which  arc  recommended  by  Svcn  Akerltmd  (/.  c.  p.  423),  arc  not 
ca)(able  of  allaying  \Me  pain  of  the  acute  attack,  but  they  may  be 
of  use  in  the  form  of  large  colon  irrigations  in  the  intervals  between 
the  attacks,  ulicn  their  emollient  and  demulcent  clTcct  is  sonKtimes 
sufficient  to  allay  ihc  slight  im'tatioti  and  soreness  that  remains 
occa^tionally  as  quite  an  annoying  fe;ilure  for  week-'*.  The  licst 
results  are  obtained  by  dietetic  management  and  local  treatment 
with  irrigations  of  tlie  colon.  The  treatment  of  the  entcritlt  or  the 
neurasthenia,  whichever  is  most  pronounced,  can  properly  be  under- 
tikcn  citlier  in  conjunction  with  or  after  these  most  prumiiient 
indications  liave  been  fulfilled. 
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The  Diet. — Von  Noorden  (/.  <-.),  in  1898,  ordered  a  diet  rich  in 
dross,  shells,  and  fine  seed,  such  as  those  contained  in  the  btacfcbcrrj-. 
strawberry,  and  figs.  In  addition  to  tliis  an  abundance  of  faLs, 
butter,  and  bacon.  lie  recommends  lialf  a  pound  of  coarse  bread, 
rich  in  the  shells  of  the  ceri:al  grain.  hUe  ( iraham  bread,  a  day,  and 
such  garden  and  leguminous  vegetables  as  arc  rich  in  cellulose ; 
berries,  sucli  as  curranLs  and  gooseberries,  and  grapes — -in  short,  a 
diet  rich  in  indigestible  material,  in  order  that  it  may  ibrm  a  consid- 
erable amount  of  chaff  and  dross  for  the  intestines.  He  reported 
seven  permanent  cures  and  seven  improvements  in  fifteen  patients, 
while  one  case  was  unchanged.  While  this  diet  is  theoretically 
correct,  1  have  never  found  it  practical  to  enforce  it  sncccs-sfully. 
None  but  the  most  determined  and  enthusiastic  patient  is  willing  to 
submit  to  this  coarse  food,  us  some  of  them  have  called  it.  In 
addition  to  that,  the  diet  seems  to  me  actually  contraindicatcd  if 
there  .should  be  an  enteritis  or  irritative  condition  in  the  intCHline. 
Most  authors  of  repute — Xothnagel,  A.  Malhieu.  A.  Schmidt, 
Kw.ild.  and  Germain  See — ilistinguish  carefully  l)etween  an  actual 
c<itarrh  and  the  mucous  colic  pro[>er  that  occura  with  an  intact 
intestinal  mucosa  in  their  considerations  of  enteritis  mcmbranacea. 
Von  Noordcn's  diet  undoubtedly  is  useful  in  simple  atonic  coiistiiw- 
tion.  For  the  treatment  of  the  constipation  accomjianying  mem- 
branous enteritis,  however.  I  prefer  a  diet  which,  while  it  adheres  to 
the  principle  of  von  Noordcn,  docs  not  include  so  much  of  shells 
and  seeds  to  make  it  irritating.  The  diet-list  and  general  food 
directions  given  in  the  cliapter  on  Constip-ition  will  suffice  for  guid- 
ing lines  for  this  purpiKW.  The  menu  should  be  ample,  contiining 
a  variety  of  meats,  carbohydrates,  and  plenty  of  vcgcublcs,  as  well 
as  of  butter  and  rich  gravies.  The  object  we  set  before  us  must  be 
not  only  to  cure  the  constipation,  but  to  improve  the  general  nutri- 
tion of  the  paticnL  The  diet  will,  however,  as  a  rule,  nut  be  suf- 
fiacnt  to  cure  the  constiiwlion  in  .these  cases.  The  other  physical 
methoils  mentioned  in  the  chapter  on  Con.stipiilii>n  may  become 
iiecessary-^for  instance,  electricity,  massage  of  the  colon  by  the 
cannon-ball  method,  and  cntcroclysis.  It  is  important  to  avoid 
the  use  of  purgative  drug.s,  but  if  absolutely  needed,  the  least 
harmful  arc  aloes,  tamarinds,  castor  oil,  licorice  powder,  cascara 
sagrada,  and  rliubarb. 
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Treatment  of  the  Constipation  and  Irrigation  of  the  Colon. — 
While  colon  irriyalioiis  Jiavc  for  tiioir  object  tlic  simple  removal  of 
the  accumulations  of  mucus,  it  U  evident  that  if  any  inflammatory 
condition  should  exist  in  the  colon,  the  mcthtxl  ts  an  adniirable  one 
for  local  treatment.  There  arc  no  specific:;  for  the  cure  of  this  disease. 
If  any  method  hii.t  yielded  especially'  (>ood  results  in  my  hands,  it  a 
the  application  of  large  oil  cnemata.  according  to  the  suggestion  of 
Ku^Mmaul  and  Kleiner — about  2^0  to  400  c.c.  of  pure  olive  oil. 
wltich  should  be  washed  by  shaking  it  with  water  beforehand,  in 
order  to  remove  all  p«)ssible  traces  of  fatt>'  adds,  which  are  soluble 
in  water.  The  oil  should  be  wanned  to  body-tcmpcrature,  and 
allowed  tti  run  slowly  into  the  colon.  The  patient  must  be  instructed 
to  retain  the  oi!  in  the  bowel  during  the  entire  night,  these  oil  cne- 
mata being  usually  given  about  9  f.  a.  Tlic  patients,  is  a  rule, 
succeed  in  retaining  this  amount  of  oil  without  being  compelled  to 
evacuate  it  during  tltc  night.  If  this  quantity  of  oil  is  re|Kutle<l!y 
ejected,  a  smaller  quantity  of  oil  should  be  used  next  time — perhaps 
not  more  than  1  3O  c.c.  These  FIciiier  cnemata  should  be  given  daily 
for  three  weeks;  thereafter  cver>'altematcday  for  three  more  weeks; 
and,  finally,  twice  a  week  for  one  montli.  I  generally  advi»e,  even 
after  this  period,  one  oil  enema  a  week  for  six  months.  1  have 
trvated  ten  c:L-«es  of  membranous  enlerilii  in  thi.i  way  fnim  1 89 1  to 
1S96,  and  consider  the  trcatmenl  eflficadous.  because  of  this  number 
etglit  have  never  had  a  return  of  tlieir  foni>er  disease,  nor  even  of 
the  constipation.  The  treatment  was,  of  course,  combined  with  diet 
and  abdominal  miissage,  which  may  liave  contributed  largely  to  the 
results.  Einhom  explains  the  action  of  the  oil  in  part  by  assuming 
that  the  presence  of  the  oil  in  tlic  intestine  prevents  it  from  being 
left  in  an  empt)'  condition  during  the  night,  and  thereby  a  spasmodic 
contraction  is  avoided.  In  addition  to  ihc  oil  cnemata,  tlie  best 
cleansing  ci>cmat3  for  tlie  removal  of  the  accumulated  mucous 
mas.'ws  i.s  normal  sait  solution.  I  usually  add  to  Uiis  three  grams 
of  bicarbonate  of  soda  to  the  liter  of  normal  salt  solution.  It  may 
not  effect  a  solution  of  the  enormous  masses  of  mucus,  but  it  cer- 
tainly facilitates  their  detachment  from  the  location  in  which  they 
are  fixed,  and  also  reduce*  the  intestinal  autointoxication.  Miiny 
of  the  neurasthenic  symptoms  observed  in  this  disease  have  recently 
been  attributed  to  the  absorption  of  toxic  substances  from  the  intcs- 
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tine,  and  the  internal  admitii»t ration  of  bUmuth  salicylate  and  beta- 
naphthol  has  bccii  rcconimondcd  by  sonic  authors  to  counteract 
this  cfTcct.  I  have  tried  this  and  other  so-called  intestinal  diMnfcc- 
tAntt  in  this  disease,  but  liavc  discarded  them  because  I  became 
convinced  that  they  were  no  more  effective  tlian  the  irrigalions  with 
normal  s.ilt  solutions  alone.  The  addition  of  any  other  chemical 
substances  lo  the  irrigating  fluid  with  the  view  of  exerting  an 
astringent  tJr  antiseptic  effect — nitrate  of  silver,  alum,  tannin,  sali- 
cylic acid.  etc. — is  dangerou.s.  I  have  already  narrated  my  eN[ic- 
riences  with  reference  to  the  effect  of  these  substances  in  this  con- 
dition. 

The  treatment  of  the  neuroses  may  require  hydiothcrapcutic. 
electrical,  and  climatic  meiisures,  and  in  nire  cases  sanatorium 
treatment.  The  use  of  mineral  waters  has  been  of  no  practical 
utility  in  my  e.vperience. 

The  Management  of  the  Complications. — Enteroptosis.  gas- 
troptosis,  nephrojitosis,  uric  acid  diathesis,  and  affections  of  the 
uterus  and  adnexa  may  require  special  efforts  directed  to  their 
removal  or  alleviation.  F.  Trancke  (/.  r.).  also  Hale  White  and 
Golding  Bird  (/.  c),  claim  to  have  cured  membranous  colitis  by 
producing  an  artificial  anus,  which  served  as  the  ending  of  the 
ileum,  and  kept  the  colon  entirely  free  from  food.  When  pro- 
nounccd  atony  of  the  colon  is  unmistakably  present,  a  prolonged 
course  of  treatment  with  str\'chnin  sulphate.  ^  o(  a  grain  three 
times  daily,  has  proved  a  valuable  adjunct  to  the  treatment.  The 
same  can  be  said  of  the  use  of  dilute  IICl  in  those  cases  in  which 
the  analysis  of  test-meals  has  demonstrated  the  coexistence  of 
achylia  gastrica. 


SIGMOIDITIS  -AND  PERICOLITIS. 

Definition. — Inflammations  in  the  left  iliac  region. 

The  sigmoid  flexure,  because  of  its  characteristic  anatomical 
construction,  its  location,  and  its  function,  is  more  frequently  sub- 
ject to  catarrhal  inflammation  tlian  any  other  part  of  the  colon. 
The  fecal  mass  as  it  enters  the  large  intestine  tra\'el*  at  a  foirly 
uniform  rate  through  the  ascending  and  transverse  colon.  When 
it  reaches  the  descending  colon,  the  rate  of  propagation  of  the 
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colon  contents  is  slower  than  in  tlic  transverse  or  asccndJi^  colon. 
Tliis  is  due  to  two  liictors.  One  woulii  ituppose  that  Uie  rate  of 
progress  of  the  fecal  matter  in  the  colon  would  be  faster  in  the 
d«sccn<liiig  colon  th»n  in  the  ^iscending  and  transverte  colon, 
because  it  has  gravity  in  its  favor  ailcr  it  has  passed  the  splenic 
Hexure ;  but  the  rate  is  impeded  by  the  peculiar  corkscrew  and 
twisted  shape  of  the  sigmoid  flexure,  and  b)'  the  fact  that  the 
watery  constitiieiits  of  the  fecal  tuiiss  becoming  absorbed  in  the 
ascending  and  transverse  colon  renders  the  contents  drier  and  more 
difficult  of  onward  propulsion.  If  the  fecal  moss  is  not  at  once 
evacuated  after  it  has  passed  tliroiigh  the  sigmoid,  it  is  lifted  back 
into  the  flexure  by  a  retroperistaltic  or  aiiti[>eristaltic  movement, 
and  here  it  remains,  bccoitiing  drier  and  drier,  and,  by  its  mere 
presence,  acting  sus  an  irriunt. 

The  name  sigmoitiitis  has  been  applied  to  an  inflammation  of  the 
mucosa  of  the  sigmoid  flexure  which  occasionully  may  extend  to 
the  peritoneum  and  the  adjacent  pericolic  cellular  tissue.  This 
condition  has  been  designated  as  "  ileac  phlegmon."  The  disease 
was  first  described  by  A.  Mayor  ("  Revue  Mcdec.  dc  la  Suisse 
Romande,"  1893.  No.  7.  p.  411). 

Etiology. 

The  dbease  w.ts  attributed  by  A.  Mayor  to  constipation,  reten- 
tion of  stool  in  the  sigmoid  flexure,  and  other  irregularities  of 
defecation.  In  one  of  the  cases  observed  by  me  there  was  an 
obstruction  in  the  rectiuii  caused  by  a  recul  valw  of  unusual 
dimensions,  after  the  removal  of  which  the  disease  disappeared 
sponUneousl)-.  h  is  to  Dr.  Thomas  C.  Martin,  of  Cle\-eLind,  O., 
that  wc  arc  indebted  for  new  and  imporunt  knowledge  con- 
cerning llie  iKinnal  and  jxittiologtad  function  of  lhe.sc  rectal  valves 
(*'  New  Evidence  that  the  Rectal  Valve  is  an  Anatomical  Fact," 
Loiiisville,  John  P.  Morton  &  Co.,  1896).  In  another  case  observed 
by  me  the  stasis  of  the  contents  of  the  sigmoid  was  caused  by  a 
lai^c  uterine  myoma,  which,  together  with  the  uterus,  bad  become 
FCtrovcrtcd  upon  the  rectum,  and  firmly  adherent.  Thia  case  also 
was  cured  of  iw  sigmoiditis  after  removal  of  the  myoma.  A  third 
case  was  due  to  the  frequent  occurrence  of  a  distended  bladder, 
caused   in   turn  by  an  eni>rmously  li\-|>ertroph>t.*d  prostate  gland. 
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This  case  was  still  under  observation  at  the  time  of  this  publication. 
and  was  improving  mainly  because  the  bladder  is  kept  empty  by 
catheterization.  In  my  opinion  simple  obstruction  is  not  a  suffi- 
dcnt  etiological  explanation,  [n  one  case  which  I  could  tn.s[K'CE 
with  the  sigmoidoscope  nimierous  small  erosions  were  visible  lo 
the  naked  eye,  <ind  it  is  probable  that  in  other  cases  old  or  recent 
infections  play  an  important  etiological  role.  One  of  the  cases 
described  by  Mayor  had  had  dysenterj'  for  two  years.  It  is  much 
to  the  credit  of  this  clinician,  however,  to  have  called  attention  to 
sharply  localized  and  circumscribed  inflammation  in  the  left  iliac 
fossa.  The  attention  of  medical  men  has  been  restricted  to  the 
right  iliac  fossa  in  the  majority  of  patients  that  complain  of  pain  in 
the  lower  abdomen,  so  that  careful  examination  of  tlie  left  iliac 
fossa  is  frequently  omitted. 

Sigmoiditis  may  be  acute  or  chronic.  The  following  will  suf- 
fice for  a  synopsis  of  the  four  cases  described  by  Mayor  ; 

First  Case. — A  female,  tliirty-two  years  of  age.  Prolonged 
constipation  ;  otherwise  healthy.  On  examination  the  sigmoid  flex- 
ure presents  a  cylindrical  thickening,  which  can  be  made  out  as 
continuous  with  the  descending  colon  above  and  extending  into  the 
pelvis  below.  The  patient  at  no  time  had  fever.  Examination  of 
the  rectum,  negativf.  The  p.itieiit  recovered,  the  main  treatment 
consisting  of  rest  and  hot  cataplasms. 

Second  Case. — A  boy,  fourteen  years  old.  was  attacked  with 
severe  pains  in  the  left  side  ;  the  sigmoid  flexure  was  thickened  and 
palpable  as  a  swollen  tube.  After  several  da\s  of  fever  the  ca.sc 
recovered  spontaneously. 

Third  Case. — A  boy,  eleven  years  of  age,  was  attacked  with 
pain  in  the  lett  side,  high  fever,  formation  of  abscess,  and  perforation 
of  the  abscess  into  the  intestine. 

Fourth  Case. — A  physician,  forty-two  years  of  age,  was  attacked 
with  violent  colicky  p.iins  in  the  region  of  the  sigmoid  flexure, 
accompanied  by  nausea,  but  without  a  previous  history  of  consti- 
pation. No  fever.  The  sigmoid  was  hard,  swollen,  and  sensitive 
to  pres.su  re, 

Galliard  ("Traitc  de  Mcdecine,"  Brouardel- Gilbert,  tome  vc,  p. 
603.  1897  ;  ■' Gaz.  des  tlopitaux,"  1897,  No.  7)  reported  a  simitar 
case  which  presented  violent  pains  in  the  left  iliac  fossa,  and  severe 
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general  sjnnptoms,  logelhcr  with  fever.  A  tumor  as  large  as  an 
onnge  formed,  and  did  not  disappear  until  after  three  weeks. 
In  the  chapter  on  Appendicitis  I  will  describe  the  abnomulity  where 
tile  cecum  and  the  appciKlix  may  be  displaced  or  distorted  toward 
the  left  iliac  fossa;  naturally,  under  such  a  condition  a  diagnosis 
would  be  very  difliculL 

Diagnosis. 

The  disease  has  not  been  described  with  sufficient  fretiuency  or 
accursc].'  to  {lermJt  of  the  formulation  of  diagnostic  factors.  It  may 
be  confounded  with  inflammation  of  tlie  tube  and  ovary  an  the  left 
side,  with  acute  exacerbations  occurrinu  in  the  course  of  chronic 
ciitertcis,  and  with  displacements  of  the  cecum  and  appendix  to  the 
left  side,  as  described  in  the  preceding.  All  these  mistakes  may 
be  avoiiled  by  careful  inspection  of  the  rectum  and  sigmoid,  exe- 
cuted by  the  method  of  Thomas  C,  Martin,  as  described  in  the  sec- 
tion on  Rectal  Diseases.  Digital  examination  of  llie  rectum  or  in- 
spection through  the  proctoscope  reveals  very  liltic  of  this  disease, 
[tut  the  long  sigmoidottco]>e,  if  used  under  anesthesia,  h.i.t.  in  my 
experience,  alwaj's  to  a  degree  disclosed  the  condition  of  the 
sigmoid  Hexure. 

Pathology. 

Nothing  reliable  is  known  concerning  tlie  pathology-  and  patho- 
genesis of  this  disease,  because  results  of  autopsies  eonccrntng  it 
have  so  far  not  been  published  in  the  literature  of  the  subject. 


Treatment. 

The  trc.itmcnt  is  local  and  general.  The  constiiiation  must  be 
renwdini  at  once,  and  the  sigmoid  flexure  cleaned  out.  Of  inter- 
nal  remedies,  I  favor  castor  oil  in  tablcspoonful  doses,  until  the  bowel 
is  thoroughly  e\-acuatcd.  The  diet  should  con-si.*!  of  finel)-  scrapcil 
beef,  soft-boiled  eggs,  or  simply  <^g-albumen,  gelatin,  and  verj* 
thoroughly  boiled  nee  or  (arina.  Milk,  which  is  an  excellent  arti- 
cle of  diet  in  some  intestinal  diseases,  has  in  two  of  my  cases  given 
rise  to  such  firm  and  solid  !«loi)ls  iis  to  exert  great  pressure  upon 
the  infbmcd  portion  of  the  sigmoid  in  tlieir  passage. 
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l^xtcrnally.  icc-hags  or  cold  applications  arc  useful  at  ttic  very 
onset  of  tlic  disease,  especially  if  there  is  hiyli  fever,  but  ai\er 
four  days,  if  the  induration  pei-sists  or  grows  larger,  hot  cata|>la3m8 
arc  in  order,  irtliegiatient  can  stand  it  and  it  docs  Tii>t  cuunc  too 
much  pain,  local  lavage  of  the  sigmoid  with  saturated  solutions  of 
thymol  have,  in  my  experience,  seemed  to  cut  the  tiise^iae  short. 
After  lavage  in  this  manner  I  prefer  to  inject,  under  gentle  pressure, 
about  200  c.c.  of  olive  oil,  to  which  about  a  teaspoonful  of  icli- 
thyol  has  been  added.  In  all  cases  in  which  tlicre  is  severe  pain 
morpliin  subcutnneously  or  in  suppositories  sliould  be  givei'i. 


-Chronic  Sigmoiditis. 

There  is  a  chronic  localized  inflammation  of  the  sigmoid  flexure 
in  which  the  pain  is  permanently  confined  to  the  region  of  this 
part  of  the  colon.  There  may  be  diarrhea  or  constip-ition.  If  the 
stools  arc  liquid  or  semisolid,  there  is  a  strong  adnii.vture  of 
mucus.  If  there  is  diarrhea,  the  evacuations  arc  enveloped  in 
mucus.  The  following  is  a  clinical  report  of  one  of  the  cases 
that  occurred  in  my  practice. 

Mrs.  G.  G..  aged  forty,  h.is  had  six  Labors,  all  more  or  less  diffi- 
cult; the  first  three  required  the  use  of  the  forceps.  In  the  last  the 
[wriiicum  was  torn  through  to  the  rectum.  Kight  years  ago  pcrin- 
conliaphy  was  successfully  performed.  Two  j'cars  after  the  follow- 
ing .symptoms  gradually  developed  :  Great  di.ttentinn  and  soreness  in 
the  k-fl  lower  abdomen  ;  for  the  first  year  to  year  and  a  half,  coii- 
sti|>ation,  but  in  the  ta&t  year  di.arrhea,  the  discharge  containing 
much  mucus.  She  also  complained  of  tenesmus.  In  the  hist  year 
the  diarrhea  occasionally  alternated  with  normal  stools,  but  dur- 
ing the  last  three  months  constipation,  diarrhea,  and  normal  stools 
alternate  in  an  irregular  manner.  Physical  ex.imination :  Heart 
and  lungs  normal :  right  kidnej'  slightly  movable.  Abdomen  re- 
laxed and  pendulous.  On  distending  the  stomach  with  air  the 
greater  curvature  is  seen  to  be  at  the  level  of  the  umbilicu.s. 
Urine  shows  an  excess  of  indican,  but  otlierwiseis  normal.  VaX- 
pation  of  the  region  of  the  sigmoid  flexure  elicits  extreme  serui- 
livcncss.  Examination  of  the  rectum  discloses  no  special  patho- 
logical condition  and  no  liemorrhoi<is.  but  about  ^y^  inches  from 
the  anus  a  large  spherical  mass  compresses  the  rectum,  and,  on 
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palpation,  gives  rise  lo  pain.  By  bimanual  palpation,  one  hand  in 
the  vagina,  Uiis  ma-ts  in  made  oui  as  a  uterine  tumor  of  con- 
siderable size.  In  the  kncc-chest  position  the  rectum  and  s^- 
moid  are  distended  very  satisfactorily  by  atmof^hcnc  pressure  (sec 
illustration  in  article  by  Thomas  C.  Martin).  The  mucosa  of  the 
up|i«r  rectum  and  sigmt^id  i»  congested,  thickened,  and  thrown  into 
numerous  folds,  x\hich  apparently  can  not  be  eflaced  by  the  disten- 
tion nor  by  w-ipinf"  across  them  with  a  ball  of  absorbent  cotton  held 
in  a  long  pair  of  forcc|>s.  Here  and  there  the  mucous  membrane 
i«  covered  by  adherent  whitish  or  yellowish  mucus.  The  end  of  tlic 
tumefied  condition  of  the  sigmoid  toward  the  splenic  flexure  can 
not  be  made  out. 

Examination  of  the  stool  sliowcd  the  absence  of  pus.  amebx  or 
other  )Kirasiie«.  ;iiid  blood ;  but  whether  constipated  or  diarrhdc, 
tiicj-  ahvavs  showed  an  excess  of  mucus.  The  patient  has  been 
wearing  a  lai^e  horseslme-shaped  pe.s.'^ary.  which,  when  pressed 
down  by  the  myoma,  could  be  felt  as  a  firm  mass  by  the  fingci-  pal- 
pating in  the  rectum.  Tlie  gastric  peristalsis  and  secretion  were 
normal. 

Treatment. — Local  irrigation  with  w,irm  water;  intemally.  cas- 
tor oil.  Diet  as  described  previously.  Rest  in  bed.  Mot  fomenta- 
tions to  the  left  iliac  fossa.  RccLiven,'  after  one  month  of  treat- 
ment, at  which  time  the  sigmoid  was  not  sensitive  to  pressure  and 
the  stools  a|>pearcd  normal. 

In  connection  with  this  disease  I  wish  to  emphasize  that  diar- 
rheic  stools  containing  much  mucus  may  iiiim«liately  precede  a 
perfectly  normal  stool.  This  indicates  that  the  diarrhcic  mucous 
stool  lit  formed  in  the  lower  bowel,  which,  when  being  cleared  out, 
gives  way  to  a  normal  passage  which  has  formed  above  the  »gmoid, 
suggesting  that  ihe  bowel  above  the  sigmoid  flexure  is  in  a  norma] 
condition. 


The  Anus  as  a  Portal  of  Entry  for  Infection. 

There  is  no  doubt  in  my  mind  that  there  are  cases  in  which 
the  infection  seems  to  enter  first  at  the  anus.  Dr.  Stewart 
Eldridge.  A^tstant  Surgeon  in  the  United  St;ites  Marine  l-ii>5piit;d 
Ser\'ice,  has  emphasized  such  an  origin  of  Japanese  djscnter)-  in 
the  Public  Health  Reports  published  by  the  United  States  Marine 
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Hospital  Service,  volume  xv.  No,  i,  page  5.  An  epidemic  and 
highly  infecdous  gimgixrnou:*  disease  of  the  rectiini,  wliich  may  or 
may  not  be  closely  allied  to  dysenteiy,  has  been  described  b>' 
Sigaiid  ("Du  Cliinal  et  des  Mahd.  du  Brezil."  Paris,  1844)  and 
Brett  ("Indian  Tribes  of  Guiana,"  London,  186S)  as  occurring  in 
South  America  ;  and  by  Comey  (•'  Trans.  Epidemiological  Soc," 
1887-88)  as  a  serious  cause  of  death  in  Fiji  and  other  Soutli  Sea 
islands  {sec  Davidson,  "  Hygiene  and  Oiseases  of  Warm  Cli- 
mates." Edinburgh,  1893).  This  malady,  as  a  rule,  begins  at  the 
anus  itself,  which  immediately  becomes  dilated  and  progresses 
rapidly  upward  until  death  occurs.  I  have  met  with  other  and 
more  recent  allu.sions  tothi.s  interesting  form  of  rectal  disi.-asc.  but 
am,  at  present,  unable  to  refer  to  them.  It  is  of  mterest  in  con- 
nection with  this  form  of  dysentery  and  the  presumed  method  of 
infection  which  1  have  mentioned  above  (Eldridge.  /.  c). 

In  the  privii'^s  of  large  institutions,  particularly  in  mililar>-  insti- 
tutions, in  which  the  opening  in  the  seats  is  much  larger  than  can  be 
covered  by  the  buttocks,  there  is  often  a  strong  upward  draft  of  air 
during  the  occupation  of  the  closets.  This  would  favor  the  impact 
of  any  bacteria  in  tlie  air  against  tlic  anus,  pnnicularly  if  paper 
were  used  which  had  remained  for  a  long  time  in  the  privy. 

Diagnosis. — The  same  factors  that  have  been  con.»idercd  in  the 
diagnosis  of  the  acute  form  pertain  also  to  the  chronic  tj'pc.  In 
establishing  the  e.\istence  of  the  disease  it  is  necessary'  to  seel:  for 
the  evidences  of  a  colitis  and  marked  sensitiveness  localized  to  the 
sigmoid  flexure. 

The  treatment  is  the  same  as  that  of  chronic  colitis  given  else- 
where. 
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CHAPTER  XX. 
DYSENTERY. 

Synonyms. — Colitis;  German,  RiiJir  or  Dysmtrrie ;  Latin.  iJ^ 
ficultas  IttUslinerum.  The  tcnii  dysciitcrj-  (Jutftyrt/i/a)  was  first  used 
by  Hcro<]otu8  in  484  B.  c,  who  rm-niions  ihni  it  was  epidemic  in  the 
Persian  ann>'  in  Thcssaly.  The  oldest  reference  to  dysentcrj-  is  that 
occurring  in  the  [japyros  of  Eber* ;  but  Hipiiocrates.  in  460  d.  c.  i» 
the  first  one  to  have  conceived  and  described  dj-sciitcry  as  a  sub- 
stantive disease,  his  account  of  it  being,  on  the  whole,  in  agreement 
witli  tiie  sympti>matoIo)<;}'  as  it  is  known  to-day.  He  discourses  on 
its  occasional  occurrence  during  autumn,  its  clinical  course,  and  its 
complication  with  inHammation  and  abscess  of  the  liver,  and  he  knew 
tliat  it  led  to  ulceration  of  the  intestines.  Galen  (Com.  tv,  in  "  Hip- 
pocnitesdeArtictilis,"  libcrxxxviii,  Ed.  Kijhn.  xvili,  A.  724) asserts 
that  Hippocrates  included  all  kinds  of  bloody  discharges  from  the 
lKi%vet!c  under  tlie  designation  of  d)Tsenlery.  Galen  described  at 
length  four  varieties  of  bloody  stools:  (i)  Those  proceeding  from 
plethora,  as  in  the  cise  of  persons  who  have  lost  limbs  or  from 
the  suppression  of  habitual  hemorrhages  ;  (2)  those  due  to  hepatic 
trouble — the  hepatic  fiux,  in  which  tlie  stools  resemble  tlic  washings 
of  flesh;  (3)  those  due  to  black  bite — ex  melancholia;  (4)  those 
due  to  ulceration  of  tlie  intestine,  which  alone  are  properly  to  be 
called  dysentcrj'.* 

Oysenter)'  may  be  designated  as  a  primary*  specific  colitis,  char- 
acterized  by  ulceration  and  sloughing  of  the  mucous  membrane, 
more  or  less  persistent  diarrhea,  with  mmbhng,  or  borborj'gmi,  the 
stools  containing  blood  and  mucus,  and  in  severe  caws  consi.«ting 
entirety  of  blood-stained   mucus.      Toward   the  end  of  the  dis- 


*  TV  c«ni|4e1e  WMoty  tt  ikw  ftme  and  dul  of  ihe  Uitorial  tpMtwin  it  jgcrra  in 
the  ••  MnlNsI  and  Ssrclcal  HIiMc;  of  the  Vi'ai  of  Uic  Kct-rllLan."  ml.  u,  bf  \.  J. 
Winlnnl,  Thit  ii  Ihe  SMNl  comfilct*  Imtiu  m  <liMthn  nxl  dyMnttt;  bi  nidriicc, 
rotnmBnding  the  adMbMlon  of  nalite  tad  foccicn  diakiw*,  vtA  an  cadminB  nionuraaot 
Id  Anwflcan  dlMcal  bivcd^lion. 
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ease  the  e\'actiations  may  become  putrefactive,  containing  sloughs 
and  shrcdit  of  iiiemhrane.  Clinically  it  i.t  rurtliemiore  characterized 
by  fever,  abdominal  pain,  culminating  in  tenesmus  and  strangury. 
Anatomically  the  discaiic  is  char^ctcri/cd  by  catarrhal.  ]»si.'U(ir>- 
membranous,  and  ulcerative  processes  in  the  colon.  In  many  older 
wiitings  the  disease  i»  divided  into  three  types:  (t)  Endemic,  which 
term  is  applied  to  dyscntcrj'  existing  always  among  a  small  number 
of  person*  or  within  a  limited  area,  as  contrasted  with  (2)  epdemic, 
which  is  applied  to  the  same  disease  when  it  involves  large  numbers 
of  persons  and  is  spread  over  a  large  area.  (3)  The  third  or  spo- 
radic  font!  refers  to  the  scattered  Miid  isolated  cases. 

Endemic  dysentery  is  sufficiently  charactciized  by  its  geographi- 
cal di»tribulion,  occurring  principally  in  the  tropical  and  subtropical 
countries,  by  its  clinical  symptoms  and  the  pathological  picture, 
to  justify  its  separation  from  other  forms.  The  views  concerning 
the  etiology  of  this  form  are  at  the  pre.sent  day  almost  unifonnly 
accordant,  and  it  is  bclie%'cd  to  be  caused  by  certain  protozoa — the 
dysenterj-  amchR,  or  the  Amoeba  coli.  There  are  tropical  dysen- 
teries, however,  of  which  we  know  that  they  are  not  caused  b>-  tlie 
dysentery  ameba.  Tlie^c  arc  the  endemic  dysenteries  that  have 
been  studied  by  the  Trench  clinician.t  Foumier  and  Antoinc  in 
Cochin  China,  certain  of  the  epidemic  forms  of  Japan,  and  the  dy.-*- 
enteries  that  have  been  studied  by  my  friend.  Profcs-tor  S.  Flcxncr, 
among  the  American  troops  and  the  natives  in  the  Phihppines. 

The  epidemic  forms  occur  with  frecjucncy,  .-cometimes  iiivadinj; 
regiments  or  entire  armies,  causing  more  deaths  than  the  weapons 
of  the  enemy.  It  sometimes  ."ipreads  into  a  jMnejiidemic.  involving 
entire  nations.  With  the  exception  of  a  type  occurring  in  Japan, 
no  specific  cause  of  this  form  of  tlic  disease  lias  so  far  been  dis- 
covered. 

The  sporadic  form  of  dyscntcrj-  probablj-  is  represented  by  iso- 
lated cases  of  tropical  <]yscntery  or  by  types  of  the  disease  caused 
by  mechanical  or  chemical  injuries,  foreign  bodies,  intestinal  jtara- 
sites,  coprostasis.  and  unknown  conditions.  It  is  more  correct 
to  limit  the  conception  of  sporadic  dysentery  to  those  cau!«ci] 
by  mechanical  and  chemJcil  irrilantit.  since  it  has  been  recently 
demonstrated  that  a  considerable  number  of  cases  classed  under 
this  t>'pc  belong  to  the  endemic  or  epidemic  form.     In  the  clinical 
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sense  of  the  terms  various  stages  or  degrees  of  dj-scntcric  inflam- 
nuttion  t>r  th<:  mtcstJDcs  lia\'c  becii  <lc&ignatcd  as  catarrhal,  ulcera- 
tive, bilious,  plilcgmonous.  gaiigrenoiu,  etc 

Classification. 

friDciiial  fomis:   (A)  endemic,  (B)  epidemic,  and  (C)  sporadic. 

A.  Endemic  ok  Tromcal  DrsetrreRiBS : 

(d)  Endctnir  dyi>cnti;r>- ;  (i)  Corhin  China  dy^wntery  ;  (c)  the 
nhiic  flux,  disirlitca  alba,  pilgrim's  diarrhea,  sprue. 

B.  Endemic  Fokm  : 

ia)  Variety  of  epidcroic  dywnleries ;  (^)  Japan  dysenteries ;  (<■) 
Philipptne  dy-nenivty. 

C.  Sporadic  Form  : 

(d)  D}'sen(cry  due  to  mechanical,  chemical,  catarrhal,  or  rheumalic 
origin  ;  (/>  dyscntcrici  due  lo  tnteiilinal  patasitcs — Itilharaia 
disloma.  Trirho<  cphalu*  diit}Ar,  aiid  oihcrt ;  (c)  dysenteries 
of  unlmown  origin. 

From  a  practiced  clinical  standpoint  the  grouping  into  (l)  tropical 
or  ajncbic,  ( 3)  acute  catarrhal.  ( 3)  diphtheric,  and  chronic  dysentery 
»  sufficient. 

In  a  valuable  contribution  to  our  knowledge  of  idiopatltic  ulcer- 
ative colitix  James  F.  Gemmd  ("  Idiopathic  Ulcerative  Colitis." 
London,  1898,  p.  17)  classifies  this  disease  into  two  groups:  (1) 
Idio[»ithic  ulcerative  colitis,  a  s]>ecil)c  aflTection  due  to  micro-organ- 
isms, beginning  and  throughout  its  course  invariably  limited  to  the 
colon.  (3)  Secondary  ulcerative  coliti.s.  occurring  in  the  course  of 
specific  dbeases,  as  a  more  extensive  manifestation  of  the  disease 
of  which  it  forms  a  part,  not  a»  a  specific  di.sease  originating  in 
or  confined  to  the  colon.  The  colon  is  in  this  manner  implicated  in 
t)'phoid  fever,  tubercidnsjs,  syphilis,  diphtheria,  scarlet  fci'Cr,  and 
measles.  The  sccondar>'  ulcerative  colitis  Gcmmel  divides  into  spe- 
cific and  nonsi>ccific.  The  specific  types  of  the  secondary  \-ariety 
have  just  been  en iimc ratted.  The  nonspecific  tjpcs  are  those  which 
I  have  classed  under  the  .sporadic  forms  caused  by  foreign  bodies, 
chemical  or  mechanical  irritation,  etc 


Geographical  Distribution. 

There  arc  few  disciscs  which  Iiave  exhibited  so  extensive  a  dis- 
tribution in  tlw  hislorj-  of  the  human  race  as  dysentery.    A.  Mirsch 
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("  Handbuch  <1.  historisdi-geograjjhisch  Pathologic,"  Bd.  ii)  asserts 
that  dysentery  had  the  ft-idest  distribution  over  the  surface  of  the 
varth  at  all  historic  times,  as  it  has  in  the  present  era,  and  that  it 
spares  no  large  domain  of  the  inhabited  portion  of  the  earth, 
Ayres  says  of  dysentery  ("North  American  Medical  Journal." 
i860):  "VVliere  man  is  foinid.  there  some  of  its  forms  appear." 
Epidemic  dysenterj'  has  occurred  in  this  country,  according  to  Noah 
Webster  ("  A  Brief  History  of  Epidemic  and  Pe-stilenlial  Diseases  "), 
as  early  as  from  1749  to  1753  ;  another  epidemic  occurred  from  1773 
to  1777;  a  third,  from  1793  to  1 798.  During  the  la-st  century  numer- 
ous local  epidemics  occurred  in  all  parts  of  this  country,  A  full 
account  of  the  history  of  the.ic  is  given  by  J.  J,  Woodward  (/.  c,  p. 
421).  The  volumes  of  vital  statistics  of  the  census  report  of  1870 
and  1880  contnin  maps  which  illustrate  the  diveriity  in  the  gco> 
graphical  distribution  of  malarial  fevers,  diarrhea,  and  dysentery.  It 
will  be  seen  from  the  slalislies  and  maps  that  neither  diarrhea  nor 
dysentery  is  most  prevalent  in  those  States  in  which  malaria  is 
most  prcv.^Icnt.  There  is  more  or  less  of  dysentery  in  Haiti- 
more  cverv'  Summer,  and  in  1884  and  1886  I  attended  the  inmates 
of  Bay  View  Asylum  through  two  epidemics  of  diphtheric  dysen- 
tery, proved  to  be  such  by  a  large  niimt>er  of  fatal  cases  upon  whom 
the  autopsies  were  made  by  Dr.  Wm.  T.  Councilman.  According 
to  Woodward,  acute  and  chronic  dysentery  was  epidemic  during 
the  war  of  the  secession  in  both  armies.  In  the  Union  army  he  tubu- 
lated 259.071  cases  of  acute  dyscntorj'  uilh  5576  deaths,  and  28,451 
cases  of  chronic  dysenter>'  with  3855  deaths.  In  addition  to  this 
he  tabulates  1,269,027  ca.scs  of  acute  dLirrhca  with  ^291  deaths, 
and  182,586  cases  of  chrome  diarrhea  with  30,836  deaths.  The 
specimens  collected  at  the  Army  Medical  Museum  and  the  autop- 
sics  recorded  by  Woodward  show  that  the  majority  of  cases  of 
acute  d,vsentery  which  proved  fatal  during  our  Civil  War  belonged 
to  the  diphtheric  form.  Accordint;  to  his  statistics,  the  mortality 
of  acute  dyscnter>'  during  the  war  was  i  death  to  cvcr>'  S7  cases 
among  the  white  troops,  and  I  to  every  17  among  the  colored 
troops.  Probably  many  of  the  cases  tabulated  as  chronic  diarrhea 
in  his  report  would,  if  autopsies  could  have  been  made,  have  been 
arranged  in  the  category  of  dysentery.  According  to  Osier  ("  Prac- 
tice of  Medicine  "),  epidemics  have  occurred  in  Canada  and  Norway. 
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Etiology. 

EfTect  of  Climate  and  Temperature. — In  cljmacc^  ly<ng  in 
the  equatorial  zone  endemic  ilyst-iiltry  is  jircvalciH  at  all  times, 
especially  duritit;  tlic  hot  months,  becoming;  more  rare  during  the 
cold  periods.  The  disease  is  motit  iiitenne  (hiring  the  late  summer 
and  bcginniii{;  of  autumn.  In  the  Philippine  Ulands  it  has  been 
observed  that  the  climax  o(  the  frequency  (»f  endemic  (Ksentcry 
docs  not  cwiicidc  with  the  period  of  hishest  temperature,  but  occurs 
8t  the  end  of  the  wet  and  the  beginning  of  the  <lr>-  season.  This 
is  in  accordance  with  the  statistics  from  other  tropical  countries. 
Great  variations  in  the  temperature  and  dait)-  changes — for  instance, 
cold  and  damp  nighis  following  very  hot  days — are  believed  to 
cause  exacerbations  of  the  disease. 

Influence  of  Drinking-water. — Infected  drinking-water  U  by 
far  the  most  prolific  cause  of  this  disease.  The  infection  in  llie 
endemic,  sl*  well  as  in  the  epidemic,  form  takes  place  through  the 
drinking  of  impure  water.  Woodward,  Gcmmcl,  Kartulis,  and 
many  of  the  medical  observers  of  endemics  occurring  among  the 
British  troops  in  tropical  countries,  corroborate  this  view.  In  18S7 
I  was  a  mem[)er  of  the  corps  of  biologists  studying  sit  the  Marine 
Laboratory  of  the  Johns  Hopkins  University,  located  then  at  Reau- 
fort,  N.  C.  Shortly  after  the  instructors  and  students  had  arrived 
at  the  laboralor>-  an  einlcmic  of  dysenter>-  broke  out.  It  was 
discovered  by  some  of  the  investigators  that  the  drinking-Mater, 
which  was  rain-water  collected  in  a  large  ci-ttein.  contained  many 
protozoa  and  bacteria ;  those  who  avoided  its  use  or  boiled  the 
water  were  not  taken  with  dysentery.  Dr.  T.  Wesley  Mills,  of 
McGill  University.  Montreal,  and  myself,  treated  a  number  of  our 
laboratory  companions  for  dy.sentcry.  In  the  stools  of  two  of  these 
patients  I  found  characteristic  ameba-,  to  be  described  in  the  follow- 
ing. 

The  Influence  of  Diet  and  Putrefaction  and  Fermentation 
of  Food. — The  influence  of  tliese  Victors  as  ciu.iaiive  agent.*  in 
the  production  of  dysentery  is  not  so  essentially  difiercnt  from  the 
sime  role  which  they  play  in  the  etiotog)'  of  diarrhea  and  enteritis 
as  to  require  a  detailed  consideration  here.  To  avoid  repetition. 
the  reader  is  referred  to  the  influence  of  diet  and  unhcalth)-  food  in 
the  chapters  stated. 
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Influence  of  Occupation,  Age,  and  Race. — Dysentery  prefer- 
ably attacks  those  classes  that  live  under  iinlAvorablo  hygienic  con- 
ditions ;  common  soldiers  are  more  frequently  attacked  than  officers, 
Povcrt>'  and  misery  are  accompanied  by  conditions  inviting  the  dis- 
ease. No  race  is  exempt  from  it ;  no  age  excepting  that  of  the 
nursing  infant  is  exempt  from  it :  and  there  is  no  such  thing  as 
acclimatization. 

Organic  Excitants  of  Dysentery. — The  most  scientilic  inves- 
tigations up  to  the  present  dale  have  e:<tablLshed  the  fact  that 
dysentery  in  most  of  its  forms  is  a  parasitic  disease,  but  that  the 
different  types  are  nol  due  to  the  same  )i<irasite.  Concerning 
endemic  dyscntcn-,  there  can  be  no  doubt  that  it  is  due  to  the 
dysenler)'  ameba.  There  can  also  be  no  doubt  that  certain  forms 
of  epidemic  riyseiUcry  are  due  to  micro-organisms. 

Micro-organisms  of  Endemic  Dysentery — the  Dysentery 
Amcba.  or  Amoeba  Coli. — In  1859,  longbeforc  the  bacterioiogical 
era.  Liimbl  discovered  ameboid  or^nisms  in  the  evacuations  of  a  child 
suffering  from  enteritis  ("  Berichtc  aus  clem  Franz  Joseph  Kindcr- 
spital  in  Prag,"  Th.  1.  iSCo).  In  1869  Ka-^ch  described  the  occur- 
rence of  micro-organisms  in  endemic  dysentery  in  Mexico  ("Vir- 
chow's  Archiv."  Bd.  xi.v),  but  the  first  definite  recognition  of  these 
microbes  as  protozoan  organisms  belonging  to  the  class  of  ameba: 
was  by  Loesch,  in  St.  Petersburg,  in  1876.  He  disco\'ercd  them  in 
large  numbers  in  a  case  of  genuine  dysentery  ("Virchow's  Archiv," 
Bd.  Lxv.  1875).  The  Amoeba  co!i  of  I-oesch  varies  in  size  from 
0.02  to  0.03  mm.  These  amcba:  are  generally  oblong  in  shape, 
have  a  somewhat  coarsely  granular  protoplasm,  which,  however,  is 
hyaline  in  the  pseudopodia.  The  hmiling  membrane  is  not  di.ttinct. 
Within  the  body  of  this  ameba  is  a  pale,  spherical  nucleus  and  sev- 
eral vacuoles,  most  of  which  arc  digestive  vacuoles.  One  is  the 
so-called  contractile  vacuole,  but  it  is  almost  impossible  to  deter- 
mine which  is  the  special  contractile  vacuole,  as  the>"  all  change 
their  size,  becoming  smaller  or  larger,  during  the  movement  of  tlie 
ameba  assuming  an  eloTigated  or  irregular  sha()e.  The  protoplasm 
frequently  contains  foreign  matter,  such  as  starch  granules,  btood- 
corpuscles.  micrococci.  vibrio.s.  and  bacilli.  .'Kccording  to  Loesch. 
the  organism  moved  in  the  following  manner.  At  any  part  of  tlie 
surface  of  its  body  a   rounded.  tr;ins{xirent   [irotrusion  is  formed. 
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wliich  may  soon  be  again  retracted,  or,  r^itUy  incrcasinf;  in  size,  be 
extended  more  and  more  outward.  Kvciitually  thin  may  form  a  finger- 
sIuimhI  ]>rojection  or  pscitdopodium.  The  cntjtx:  pseudopodiura 
may  be  retracted,  or  the  granular  protoplasm  may  pour  out  into  it 
Scveial  pseudopodia  maybe  extended  simultaneously,  whereby  the 
general  contour  of  the  para.sitc  h  changed  from  round  to  oval  or  to 
quite  an  irregular  shape.  Th«  rate  of  progress  is  very  slow.  In 
one  minute  it  barely  moves  the  dititancc  of  its  own  body,  though 
this  varies  greatl)'.  In  some  Kjiccimens  of  dysenteric  stools 
examined  by  myself  on  a  warm  stage  and  will)  the  micrometer  I 
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observed  spcdmeiv)  which  moved  through  a  distance  of  from  80 
lo  120/1  in  one  minute.  The  parasite  is  best  examined  in  fresh 
stools  immediately  after  evacuation.  In  the  bloody  stools  of  en- 
demic dysentery  they  arc,  as  a  rule,  present  in  maMex.  They  do  not 
stain  very  well  with  anilin  colors,  hut  take  up  cosin  readily.  Ac- 
cording to  Lutz  ("Centralbl.  f.  Balcteriol.  u.  Parasitenk,,"  Bd,  x. 
S.  243).  the  stools  contain  Charcot's  crystals  in  addition  to  tlic 
amebs.  The  most  practical  stain  for  Amceba  coli  is  that  suggested 
by  F.  B.  Mallor)'.  in  the  "Journal  of  Kxpcrimcntal  Medicine,"  vol- 
ume 11,  page  529. 

After  Ijnibr*  observation,  Lewis  in  1870,  and  Cunningham  in 
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1871,  found  !iinel>oid  organisms  in  the  dejocttoiis  of  cholera  patients 
in  India ;  Norinand  found  anicba:  in  1 879  in  two  cases  of  entero- 
colitis; Gnissi  discovered  aniebo!  in  d)sentery,  t)-phoid  fe\'er, 
cholera,  pellagra  patients,  as  well  as  in  hcaltliy  persons.  I'crron- 
cinto  in  t883  found  ttiose  parasites  in  n  ca.te  of  cnterili.s.  This, 
according  to  Karlulis  (/.  c),  was  tlie  state  of  the  liistory  of  investi* 
gntions  on  the  Amoeba  coli  up  to  the  year  1883,  when  R.  Kocli 
demonstrated  amebx  in  sections  of  intestines  of  individuals  that 
had  died  of  dyst-niery  in  India  and  Kgypt.  He  was  of  the  (ipinton 
that  the  amcbie  were  in  some  etioIo[:pcal  relation  to  the  disease. 
Soon  tlicreal^cr  Kartulis  observed  the  aincb.'e  in  500  cases  of 
endemic  Egyptian  dysentery.  He  found  them  absent  in  cases  of 
all  other  discaacs  examined  by  him.  The  presence  of  tlie  |>ara>ite;« 
was  demonstrated  in  sections  of  intestines  from  cases  of  endemic 
dysentery,  as  well  as  in  the  hepatic  abscesses  following  this  fonn  of 
dysentery.  Hlavn  confirmed  these  studies  by  flndin^  the  ameba:  in 
ai.\ty  cases  of  endemic  dysentery  in  Prag. 

The  contributions  of  our  American  countrymen  to  this  interesting 
subject  have  been  numerous  and  important,  and  will  be  found  in 
tlie  t-ibulated  litcr.iture  at  the  end  of  this  chapter.  J.  J,  Woodward 
(I.  f.,p.  371).  althoiijih  aware  of  the  discoveries  of  Lambl,  Locsch, 
and  Lewis  relating  to  the  /\mcKba  coli,  seems  to  have  made  no 
personal  observation  concerning  this  parasite  in  the  enormous  clini- 
cal material  which  either  he  personally  or  his  associates  had  under 
their  care,' 

The  following  arc  some  of  the  Americans  who  have  published 
observations  on  the  Anutba  coli:  Councilman  ("Boston  Med.  and 
Surg.  Jour.,"  1892),  Councilman  and  Laflcur  ("Amebic  Dysentery," 
"The  Johns  Hopkins  Hospital  Reports."  1891).  Osier  (•■  Ceiitralbl. 


*  During  tli«  Civil  Wat  J.  tl.  Salisbury,  in  Ms  report  10  ihc  Sui^con  General  of  ilic 
Sliilv  iif  Ohio,  Coliiiiibiii,  l!t65,  on  the  clironic  diarrheii  of  out  mlilitrv  ■Jc-ctilwil.  Diulcr 
ilic  namr  of  nlgoid  cell*,  WTWin  formi  whicli  he  oliMrvecl  in  ihc  Wool*  of  rcfueKt  and 
uhii'h  he  (iiinpnied  lo  PtoKiriiccuH  i»»>ni3.  'I'lii'  wrilrt  riii1it-.ii;ril  nil  ihi-  viitlou*  fonni 
of  liy^rtittrt  v'liii:h  nccutreil  amunR  the  (tonpi  Juting  )hc  tat  under  ihr  iiume  of  chroBic 
dinirlicn.  He  i3«cribei  jetly-lllce  lumpA,  nmnll  tnnitct  of  living  jjclalinom  ninttfr.  hoM- 
iii|E  (hut  lliry  aic  mailc  U]i  iif  \iitg^  iil^iiiil  oclla  anil  fitaim^nln  (iivrUi|iril  in  a  jclty-Ukc 
nibsiance.  He  al»  dewrribcd  large  numbcn  of  thw*  Mils  «>ine  of  ihem  laigct  than 
the  'peciei  totala.  J.  J.  Woodwatd.  in  i|Ufi(ln(;  ihli  aiilhot,  iloct  nol.  howeifi.  wpm 
faviinilily  lin|i[ci«eil  willi  the  Ituilwutlliinrii  of  his  ubiennliuns. 
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f.  Rifcteriol.  u.  Parasitenlc.."  Bd.  vii.S.  736).  Dock.  Mu&scr.  Alfred 
Stengel.  Wrii.  T.  Howard.  Jr.  ("Medical  News,"  92),  Eklilierg, 
Simon,  and  [.ulz.  I  am  ]>articuUrly  fjmiluir  with  tlic  researches 
of  Councilman  and  Laflcur.  Through  kindness  of  tlic  former  I 
was  cnablc<l  to  study  tiie  Ama-ba  coli.  w  hich  lie  discovered  in 
fourteen  out  of  fifteen  cases  o(  endemic  dysentcr>'.  In  the  fifteenth 
case  the  amcbu-e  were  found  at  the  autopsy.  These  observers 
came  to  the  conclusion  that  the  Amorba  coli  was  the  exclusive 
cause  oi  endemic  dysenterj-,  and  described  histological  peculiar- 
ities by  which  Ihi-t  form  diflt-ra  from  other  t>iK's  o{  dysentery. 
The  name  amebic  d>-sciitcr)''  is  original  with  them,  and  their  in* 
vestigalions,  ;is  well  iw  those  of  the  other  Americans,  give  suffi- 
cient evidence  that  this  disease  is  not  so  rare  in  our  country  a.^  was 
formerly  avtunied.  The  theory-  of  the  amebic  ciiusiitton  of  endemic 
dysentery  has  been  contested  by  a  number  of  in\cstigators.  among 
whom  arc  Cir.-ts»i,  Cunningham,  Ca.t:igrandi.  Barbitgallo-ArajiUardi, 
and  Gossi.  A  number  of  these  observers  have  found  these  para- 
sites in  other  intestinal  aflections,  such  as  chronic  enteritis,  chronic 
proctitis,  typhoid  fever,  cholera,  etc,  Cunningham.  Grassi,  and 
Calandruccio  have  called  nilenlion  l<i  the  fact  that  aineb.x'  can  lie 
found  in  the  stools  of  healthy  individuals.  Schuber);  found  them 
in  ten  of  tnenty  sound  individuals  to  whiMii  Carlsbad  .saiLt  had 
been  given  as  a  laxative.  In  the  same  individuals  the  ameba:  were 
not  foun<l  when  die  .stools  were  sohd.  The  amebx  eitiicr  withdraw 
in  consequence  of  physical  and  chemical  conditions  cxisttnf;  in  tlie 
fecal  matter  of  the  intestines,  or  they  arc  dcstro\-ed  by  the  acid 
fermentation.  Castor  oil  exerted  a  deleterious  eflfect  on  the  amebic 
in  Schubcrg's  experiments.  It  is  conceivable  that  there  may  be 
several  diflerent  tyjKS  of  aineiKe  in  the  human  intestines,  of  which 
only  one  may  be  pathogenic.  This  has  been  established  for  cats 
by  Quinkc  and  Ru«s,  who  found  that,  in  addition  to  the  pathogenic 
dysentery  amebx.  the  feline  intestine  contains  another  species — 
Am<eba  coli  mitis — which  is  not  pathogenic  for  cats.  A  number 
of  the  obscn-crs  quoted  lait  to  recognize  any  diilcrcnce  between  tl»c 
amclxc  ocetirring;  normally  in  the  intestines,  and  those  occurring  in 
dy.scntcr>'.  CcIIi  and  Piocca  base  their  opinion  that  the  Amoeba 
coh  is  not  the  cause  of  dysentery  upon  e\j)eriment3  made  ujjon 
cats.     They  claim  to  have  produced  dysentery  bj'  injecting  material 
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ill  which  the  ameb^  were  ticslroyed  either  by  distilled  water  or 
by  wanning  tlic  infected  material.  The>'  also  consider  that  the 
experiment  of  Kruse  and  Fasquale,  who  produced  dysentery  jn 
cats  by  infcctini;  them  with  pus  from  a  hepatic  abscess  containing 
amebn:  without  any  admixture  of  bacteria,  is  not  flawless,  because 
the  pus  had  been  cultivated  only  on  agar.  According  to  CelU  and 
Fiocca,  that  kind  of  pus,  when  grown  on  bouillon,  is  still  shown 
to  contain  bacteria.  Kartuli.s,  however,  nsserti  that  thi.<i  hepatic 
abscess  pus  proved  to  be  sterile  not  only  when  he  inoculated  it 
on  agar,  but  also  when  it  was  inoculated  on  bouillon.  Celli  and 
Fiocca  base  their  opinion  that  the  Amu:ba  coli  ts  not  pathogenic 
principally  upon  four  assumptions  :  (i)  Decause  there  arc  forms  of 
dysentery  \vithout  amebic.  (2)  Because  it  is  possible  to  produce 
a  dysentery  in  cats  which  will  show  no  amebic  in  the  discharges 
or  colon — by  inoculating  them  with  dysentcr>'  stools  or  cultures 
which  contain  amcba:  and  bacteria.  In  a  similar  way  dy»entcr>' 
can  be  caused  in  cats  after  the  amebx  have  been  killed  by  heat 
and  only  bacteria  and  their  toxins  are  inoculated  into  the  animal. 
(3)  Because  the  ameb.'e  aic  widely  disseminated.  In  Eg>'i>t  the 
Amteb^E  coli  are  veiy  frequent;  therefore  their  frequency  in  dysen- 
tery is  natural,  and  they  are  in  an  analogous  manner  found  in 
healthy  individuals  who  are  not  afflicted  with  dy.sentery  and  ne^-er 
had  it.  (4)  In  the  intestines  of  patients  afflicted  with  other  diseases 
and  even  in  normal  individuals  different  species  of  amcbx  are  found, 

Kartulis  asserts  that  he  has  investigated  these  objeotionK  and 
repeated  all  the  experiments  of  CeUi  and  Fiocca  in  all  their  details 
without  being  able  to  confirm  tlicm.  While  he  admits  that  ainebx 
occur  in  healthy  indix'iduals,  he  holds  that  they  are  entirely  different 
from  the  dysentery  amebx,  and  can  perhap.t  be  looked  upon  as 
innncent  intestinal  parasite*.  In  many  hundreds  of  cases  of  normal 
individuals  Kartulis  found  the  amebx  only  three  times.  All  the 
opponents  of  the  amebic  theorj'  of  dysentery',  with  the  exception 
of  (Jclli,  studied  the  subject  in  their  own  countries,  and  not  in  the 
tropics.  Nothing  is  said  in  their  reports  of  autopsies  or  the  con- 
dition o(  the  amcba:  in  the  ulcers  of  the  colon. 

The  controversy  suffer.t  somewhat  from  the  fact  that  up  to  the 
present  time  it  has  been  impossible  to  cultivate  amcbx  in  a  man- 
ner that  will  meet  all  the  demands  from  a  purely  technical  stand- 
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point.  Casper  O.  Miller  ("The  Cultivation  of  Ameb*.""  " Con- 
tribution!! to  the  Science  of  Medicine."  dedicated  to  William  H. 
Welch  by  his  pupils.  Ualtimorc.  1900,  p.  21 1)  has  not  succeeded  in 
culUv»tin(;  amebx  without  the  presence  of  bacteria.  The  experi- 
ments of  Krusc  and  Pasquale.  which  were  confirmed  by  Kanutis, 
carry  great  weight,  howe\'er.  because  they  produced  dysentery  in 
cats  by  inoculating  them  with  amebx  from  d>'5cntcric  liver  abscesses 
which  were  free  from  bacteria.  KartulJs  (/.  £..  p.  2S)  sums  up  the 
proofs  of  the  pathogenic  character  of  the  dysentery  amebic  in  the 
following  manner  :  (i)  The  constjmt  occurrence  of  the  amebx  in 
c\-ery  case  of  typical  endemic  dyscntcr>',  with  tlic  exception  of  the 
dyacntcries  occurring  in  Cochin  China.  (2)  The  occurrence  of  the 
amcba:  in  the  walls  of  dysenteric  ulcers  :  their  absence  in  the  intes- 
tinal ulcers  of  diflerenl  origin.  (3)  Inocuhition  of  cais  with  feces 
of  amebic  dysentcr>'  will  cause  the  disease  in  these  animals.  (4) 
Inoculation  of  cats  with  pus  from  Uver  abscess  containing  ameba; 
but  no  other  ort;aiusms  will  produce  dysentery.  (3)  Inoculation  of 
other  microbes  occurring  in  dysenteric  .ttools  will  not  produce 
dysentery-  in  animals — the  experiments  of  Cell!  and  Fiocca  ex- 
cepted. (6)  Inoculation  with  ameba;  found  in  healthy  human  be- 
ings will  not  produce  dysentery  in  cats. 

Causes  of  Other  Forms  of  Endemic  Dysentery. — In  some 
publications  on  the  subject  there  seems  to  be  a  tendency  to  classify 
dysentery  into  \'arietics  or  types  according  to  the  micro-organisms 
which  have  been  successfully  isolated  and  cultivated  in  pure  culture. 
According  to  M.  de  Silvcstri  (  " Compt.  rend.  Soc.  dc  biol.,"  Kc\ricr, 
1893),  there  exist  several  varieties  of  dysentery  due  to  diflerent 
fnicro-organi.<uns.  One  variety  is  attributed  to  a  diplococcus ;  an- 
other to  a  bacillus ;  and  another  to  the  Amcrba  coli.  Dr.  J.  K. 
Goodliflc,  who  worked  up  the  bacteriological  side  of  the  publica- 
tion on  ■'  Idiopathic  Ulcerative  Coliti*  "  by  James  F.  Gcmmcl.  has 
isolated  an  organism  which  is  always  present  in  undoubted  cases  of 
this  disea-tc,  and  is  capable  of  cultivation  outside  of  the  body  on 
artificial  media,  thus  conforming  with  two  out  of  the  three  funda- 
mental conditions  nece:<!(ary  to  establish  its  claim  as  the  spcci5e 
cause  of  this  disease.  The  third  condition,  the  reproduction  of  the 
same  dUeasc  b>*  inoculating  the  cultivated  bacillus,  he  has,  unfor- 
tunately, not  been  able  to  verity  (/.  c,  p.  134).     Goodlifle's  bacillus 
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closely  reMmUes  th«  colon  badllua — so  much  so  Uiat.  in  his  ear- 
lier investigations,  be  was  inclined  to  belicx'c  that  it  u'ould  prove  to 
be  one  of  the  many  varieties  of  this  organism,  whtch  would  have 
been  in  accordance  with  thewew  of  Aniaud  (  ".-Vnnales  dc  rin»ti- 
tut  Pa,*teur,"  1894,  No.  7)  and  others,  who  hold  lliat  dysentrrj*  is 
due  to  3  pathogenic  vari<rty  of  Bacillus  coli.  of  which  many  varieties 
have  been  described,  all  having  inoiphological  resemblances  but 
differing  in  some  reaction  or  mode  of  growth.  Normand.  in  stud}'- 
ing  the  dysentery  of  Cochin  China,  found  amcba;  in  tlic  di^ctiargcs 
at  Rrst.  but  later  on  attributed  it  to  the  Angtiillula  stercoralis ; 
other  observers,  however,  have  found  this  para^iitc  in  other  diseases, 
and  even  in  healthy  individuals  in  Cochin  China.  Calmettc,  in 
studv-ing  the  dysenteries  in  Cochin  China,  comes  to  the  conclusion 
(hat  it  i.s  Ciitiscdby  ilie  I):icilUi»  pyoc>'3ncus  in  association  with  a 
streptococcus.  Chantciuessc  and  Widal  isolated  from  the  dis- 
charges of  tropical  djsenteiy  at  bacillus  with  rounded  edges  that 
stained  {Kxirly  with  anilin  dyes ;  on  intraperitoneal  injections  into 
guinea-pigs  it  caused  peritonitis,  itericarditis,  and  in  one  case  in- 
testinal ulceration. 

Causes  of  Epidemic  Dysentery. — The  views  of  various  inves- 
tigators differ  widely  concerning  the  micro-organisms  which  cause 
qjideinic  d)'scnlery.  Tliere  am  be  no  doubt  that  there  must  be  diflfcr- 
cnt  types  of  epidemic  dysentcr\-  caused  by  different  micro-organisms. 
It  seems  probable  that  S.  Flcxner  has  di.-scovered  an  organism 
which  is  the  real  cause  of  the  dyscntcrj'  in  the  I'hilip^iine  IsLtitds, 
and  that  Shiga  and  Ogata  have  found  the  cause  of  the  epidemic 
dysenteries  in  Japan.  Cclli  and  Fiocca  have  advanced  a  com- 
plicated iheorj',  according  to  which  the  Bacillus  coli  communis, 
when  associated  with  a  typhoid-Iikc  bacillus,  more  rarely  with  a 
streptococcus,  is  omvcrled  into  the  Bacillus  coli  dysenteric.  Other 
observers  (Maggiora  and  Laveran)  assert  that  the  Bacillus  coli 
alone  can  cause  dysentery.  Karlulis  lias  tested  the  animal  inocu- 
lations of  Celli  and  Fiocca,  and  has  been  unable  to  produce  dj'sen- 
tery  in  cats  by  inocul.iting  them  with  the  colon  bacillus  cultivated 
according  to  the  method  of  these  observers. 

In  determining  critically  the  value  of  the  bactenolc^cal  evidence 
in  explanation  of  the  etiology  of  dysentery,  one  can  not  fail  to  be 
impressed  with  tite  necessity  of  a  master  mind  for  reinvestigating 
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the  i-arious  experimental  results  and  cUissiryiiig  them  according  to 
their  merits,  and  brinj^ing  to  light  the  dcfcas  in  tlic  tcchnic  that  may 
ex|>laiii  llie  difll'iencen  of  various  investig<itors.  Geininel  (/.  r.)  asks 
verj' ]jcrtincnlly  :  "Wherein  do  the  varieties  of  dyscnten- said  to 
de^Knd  on  the  colon  bacillus,  the  Ama-ba  coli,  a  diplococcus.  and 
the  various  bacilli  of  other  investigators,  difler  from  each  other, 
except  in  the  bet  that  the  ultimate  iiwue  of  cuhivation  experiments 
results,  in  the  hands  of  dificrcnl  observers,  in  the  survival  of  differ- 
ent micro-organisnis?"  Further  investigation  will  show,  no  cloubt, 
that  many  of  the  oi^anisms  isolated  as  the  cause  of  dj-scntery  by 
different  observers  are  identic*!,  and  the  slight  cultund.  tinctorial,  or 
metabolic  diflcrvnccs  due  only  to  diOervnt  mctliods  employed  or  to 
em>r»  in  technic. 

An  endemic  of  dysentery'  which  occurred  at  tiartwick.  a  small 
hamlet  in  (hsej^o  County,  New  Vork.  was  traced  by  Dr.  A.  J.  I-ar- 
tigau  to  tlic  Bacillus  pyocyaneus.  for  in  Itflccn  cases  of  this  dysen* 
tcr>'  this  organism  was  present  in  all  of  them  and  also  in  the  drink- 
ing-water ("  Epidemic  Dysentery  caused  by  Biidllus  I'yocyancus," 
August  J.  Lartigau,  "Jour,  of  Expcr.  Med.,"  vol.  iii,  p.  S9S)- 
Calnictte  ascertained  the  cause  of  endemic  enterocolitis  of  Cochin 
China  to  be  this  same  Bacillus  p>'ocyaneus,  which  was  also  found 
to  be  the  causative  agent  by  Adami  in  an  epidemic  among  children 
in  Canada. 


Pathological  Histology. 

It  is  not  feasible  nor  practicable  to  go  into  the  hUtory  of  the  patli- 
ology  of  dyscntef)'.  Suffice  it  to  state  that  the  American  contri- 
butions of  note  begin  with  those  of  Woodward  (/.  t.,  p.  563).  The 
photographic  ^nd  lithographic  plates  and  the  histological  illustra- 
tions in  this  exhaustive  work  are  unsurpassable.  Woodward  describes 
cases  of  genuine:  epidemic  dysentery  under  the  name  of  "catarrhal 
and  diphtheric  inflammations  of  the  mucosa  of  the  colon,  eventuat- 
ing in  suppurative  follicular  ulceration."  He  also  describes  and 
pictures  the  pathological  histology  of  endemic  types  of  dyscntcrj', 
showing  m.irked  thickening  of  the  intestinal  walls  and  cavities  in 
the  submucosa  communicating  with  the  intestinal  lumen  by  small 
openings.  Anotlwr  imjMrtant  contribution  to  this  subject'  is  that 
by  the  author's  teacher.  Trofcssor  Wm.  T.  Councilman,  which  was 
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published  by  him,  together  with  Dr.  Laficur.  These  authors  inves- 
tigated the  collection  of  tlie  inieAtiiie»  in  U)e  Ariit)*  Medical 
Museum  at  Washington  brought  togctiier  by  J.  J.  Woodward,  and 
conRmied  his  descriptiuns.  Councilman  and  I^flcur  investigated 
the  p3thologic<il  histology  of  the  epidemic  as  well  as  the  endemic 
dysentery,  or,  as  they  called  it,  the  diphtlicric  colitis  and  amebic 
dysentery. 

1.  Endemic  Forma. — According  to  Councilman  and  Lalleur.  the 
amebic  dysentery  is  identical  with  the  follicular  dysentery  of  other 
authors ;  still  they  do  not  look  upon  the  solitaiy  follicle  as  the  point 
of  origin  of  the  ulceration,  wiiicli  is  the  pHndpal  point  of  dtlTcrciice 
between  their  description  and  that  given  by  Krusc  and  fasqualc 
("Zeilschr,  f.  Hygiene."  1 893,  Rd.  xvi),  who  attribute  to  the  soli- 
tary folUcic  the  main  role  in  the  suppurative  inHanimation,  Kartii- 
lis  (/.  c.  p.  5j)  agrees  with  Kruse  and  Pasqualc  in  assigning  the 
origin  of  the  suppurative  inflammation  not  only  to  the  submucosa, 
but  also  to  tlie  solitary'  follicles,  but  admits  that  the  latter  involve* 
ment  is  much  rarer  than  that  of  the  submucosa.  In  ulcerations 
that  have  far  advanced  tlie  origin  of  the  disease  can  no  longer  be 
recognized,  but  in  those  thnl  hnve  not  yet  fully  developed  ont;  is 
sometimes  still  able  to  observe  the  beginning  ulccnilion  in  a  lollicle. 
In  many  cases,  however,  it  is  quite  evident  ttiat  the  ulceration  begins 
in  the  submucosa,  while  adjacent  follicles  arc  quite  intact.  Accord- 
ing to  Councilman  and  I,afleur,  the  characteristics  of  this  form  are 
the  invasion  and  alteration  of  the  submucosa.  but  a  large  variety  of 
alterations,  inflammations,  and  ulcerations  were  observed  in  difler- 
cnt  cases,  and  even  in  one  and  the  same  case  at  diflerent  localities 
of  the  colon.  The  increase  in  thickness  of  the  intestine  is  mainly 
found  in  the  submucosa.  Small,  projecting,  knob-like  indunitions 
arc  described,  in  which  minute  cavities  occur  that  arc  filled  with  a 
gelatinous  pus:  these  cavities  frequently  communicate  by  means  of 
submucous  tunnels,  and  vary  in  size.  The  openings  by  which  they 
communicate  with  the  intestinal  lumen  arc  occasionally  no  larfjcr 
than  the  head  of  a  pin ;  sometimes,  however,  as  large  as  the  cavity 
itself  The  .surrounding  bordering  muco.<a  is  deeply  undermined 
by  submucous  fistulous  passages.  The  ulcci-s  are  generally  filled 
with  the  same  material  as  the  cav-ilies.  Micro-scopic-illy  examined 
in  a  fresh  state,  this  material  was  found  to  consist  of  amebx,  lar^e. 
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round,  and  swollen  cells,  red  b!ood*coqiusclcs.  and  pus-cclU.  The 
process  seems  to  CMcnd  by  progre-Mivc  inliltrntiitti  and  sotlening  of 
the  submucosa.  ivith  subsequent  necrosis  of  the  superjacent  mucosa. 
Generally  the  mucosa  itself  is  least  involved.  Councilman  and 
I^aflcur  distinguish  four  forms  of  ulcers  in  amebic  dysentcr)-:  (a) 
Those  with  purulent  inliliratioiiit,  »ofientni;.  and  caWtie^  in  the  sub- 
mucosa ;  small  openings  througli  the  mucosa  lead  into  these  cavities, 
which  communiatte  with  neighb<tring  iilc<;rati<)ns  by  submucous, 
fistulous  passages.  ({')  Ulcers  resembling  simple  excavations  of 
the  thickened  submucosa,  the  edges  of  which  are  slightly  under- 
mined, (c)  Ulcers  presenting  smooth  edges  and  a  clean  base,  (et) 
Ulcers  covered  with  incru-^lations. 

The  process  begins  and  has  its  foundation  in  a  diffuse  hemorrhagic 
catarrh  of  the  colon,  and  it  is  jirobable  thai,  in  slight  cases,  it  does 
not  go  bc>'ond  this.  The  typical  ulcer  of  endemic  dysentcr>'  is 
characterized  alito  by  a  \'ery  small  secretion  or  purulent  exudate. 
The  suppuration,  if  it  occurs  at  all,  is  localized  in  certain  places  on 
the  surliice  of  the  mucosa.  The  foci  in  which  the  ameixe  are 
embedded  arc  generally  free  from  purulent  infiltration.  There  arc 
slight  dqiosits  of  fibrin,  occurring  disseminated  in  the  necrotic  tis- 
sue, but  they  arc  not  frequent.  My  this  fact  the  amebic  dysentery 
is  (listing  uished  from  the  diphtheric  form. 

Councilman  and  Laflcur  assume  that  t>-pical  ulcers  of  amebic 
dysenicrj-  arc  caused  by  tlie  amebic  alone,  and  ail  other  lesions  are 
the  result  of  tlic  cooperation  of  bacteria.  Kmscand  I'asquale  assert 
that  the  amcbxr  and  tlie  txacteria  always  work  together  in  producing 
the  pathological  changes  of  the  intestinal  wall.  It  can  not  be  defin- 
itely staled,  however,  how  and  iii  what  manner  the  amcbas  pene- 
trate  into  the  intestinal  tissues.  According  to  Kovacs,  the  amcba; 
enter  only  such  places  of  the  mucosa  where  a  previous  lesion  of 
oontinuit>'  in  the  tissue  exit^ted.  According  to  Roos,  the  cells  seem 
to  die  or  arc  destroyed  under  the  influence  of  a  to.vin  secreted  by 
the  amcba;.  Concerning  the  question  whether  pathogenic  bacteria 
cooperate  with  llic  amebx  in  producing  the  ulcera,  it  should  be  stated 
that  Kartulis  (/.  r.,  p.  53)  has  not  been  able  to  demonstnitc  bacteria  in 
the  deeper  layers  of  the  intestinal  wails  in  recent  ulcerations.  The 
bacteria  were  usually  restricted  to  the  mucosa  or  edges  of  the  ulcer, 
In  rare  cases  oJ"  ulcers  complicated  with  other  processes  the  bac- 


S34 


EXt'DATtON   AMD    IIVI-EKKLASIA. 


tcria  accompanied  the  ameb^  into  tlin  depths  of  tlie  tissue.  Accord- 
ing to  this  author,  the  beginning  of  the  process  is  cither  a  destruc- 
tion of  the  epithelium  or  an  invasion  of  tlie  solitary  follicle;  then 
the  anicbx  penetiate  along  the  interstices,  lymphatic  spaces  of  the 
tubular  gland,  and  provoke  an  intense  inflammation,  which  U  char- 
acterized by  engorgement  of  the  vessels  and  ccchymoscs  and  swell- 
ing of  the  glandular  cells,  eventuating  in  necrosis.  The  further 
advance  of  the  parasites  necessitates  bicaking  through  the  mus- 
cularis  mucosie.  which  has  probably  been  softened  by  an  infljini- 
matory  change  and  infiltration  with  leukocytes.  The  appearance 
of  some  specimens  led  KarluHs  to  believe  that  the  amcbfe  do  not 
break  through  the  muscularis  mucoss  into  the  submucosa,  but 
reach  the  latter  by  passing  through  the  lymph -cliannels  of  the 
muscularis  mucosa.  The  further  developments  arc  an  extensive 
suppurative  process  under  the  influence  of  which  the  submucosa 
seems  gradually  to  melt  away.  There  is  an  active  proliferation  of 
round  cells  in  the  mucosa,  extending  also  toward  the  lumen  of  the 
bouel,  by  which  lime  an  opening  has  been  made  toward  this  lumen 
through  a  softening  of  the  muscularis  mucosa:  and  progressive 
destruction  of  the  gland  tubules. 

The  large  round  cells,  which  are  described  by  Kartulis  (/.  c,  p, 
56)  as  occurring  in  the  deeper  layers  of  the  submuc4>sa  in  amebic 
dysentery,  and  claimed  not  to  be  found  in  any  other  ulcerative 
processes,  have  been  described  and  pictured  by  Woodward  (/.  c, 
pp.  463  and  469). 

There  are  three  secondary  processes  which  accom]>any  the  ulcer- 
ative type  of  amebic  dj'sentciy.  These  are :  (a)  The  fibrinous 
exudation  ;  {d)  the  diphtheric  or  croupous  exudation  ;  (c)  the  hy- 
perplasia of  the  intestinal  mucosa. 

(a)  The  fibrinous  exudation  is  a  result  of  croupous  or  diphtheric 
inflammation,  which  is  characterized  by  deposits  of  fibrinous  strata 
over  the  glands  of  the  mucosa.  This  has  also  been  described  by 
Woodward.  A  stratum  two  or  three  millimeters  in  thickness— a 
small  round-cell  infiltration' — lies  immediately  on  the  mucosa,  anil 
extends  down  into  the  spaces  between  the  tubular  gland.s  :  iit  Minic 
eases  down  into  the  submucosa.  The  glands  of  the  mucosa  arc 
forced  a.'funder  and  isolated  by  this  infillralion.  Kpitheliai  cells 
are   rarely  present,  and  if  so.  tlicy  no  longer  stain.     The  sub- 
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mucosa  is  enormously  infiltrated  and  edematous.  The  most 
frequent  micro-organisms  arc  tlic  streptococci,  which  arc  found 
in  the  submucosa,  as  well  as  on  the  surface  in  the  croupous 
deposits,  {i)  The  diphtheric  inflammation  is  a  nccrosi.i  of  the 
mucosa  stibscquciit  to  exudation.  The  qiithetitim  of  the  glands 
gradually  disintegrates,  swells  up,  loses  its  affinity  for  stains,  and 
is  gradually  converted  into  an  amoq>hou.'(  necrotic  mass.  Under 
the  necrotic  zone  njorc  or  less  fibrinous  exudation  takes  place, 
uhich  may  extend  into  the  submticosa.  When  complete  necrosis  of 
the  mucosa  has  taken  place,  the  Wdgcrt  stain  reveals  nothing  but  a 
few  strands  of  fibrin  and  numerous  colonics  of  bacteria,  (tr)  The 
tiiird  exudative  process  has  been  described  by  Kanulis  under  the 
name  of  fibrinous  }i}'pcrplasia  of  the  mucosa.  The  process  is 
brought  about  by  fibrirtous  exudation  on  the  surface  of  the  mucosa 
and  in  the  interstices  of  the  gland  tubules.  Numerous  amel»i:  and 
colonics  of  micrococci  and  of  short  small  bacilU  occur  in  the  exu- 
date. The  vessels  of  the  submucosa  the  walls  of  which  have  under- 
gone marked  hypertroph>'  contain  ameba:  and  short  bacilli.  The  dis- 
eased intestinal  wall  may  acquire  an  enormous  Uiickness — in  places 
22$  mm.  In  one  specimen  of  amebic  colitis  which  I  measured 
personally  the  thickness  amounted  to  233  mm. 

Tl>c  peritoneum  is  often  involved  in  the  process  when  the  ulcer- 
ations extend  to  the  Mros.i.  I^ocal  peritonitis  or  adhe-tion  of  the 
intestinal  serosa  to  the  parietal  peritoneum  or  that  of  other  organs 
lias  been  described.  Kartulis  h.i.4nt>ser\'ed  adhesions  which  were 
so  firm  that  the  suppurative  amebic  process  extended  through  the 
atxlominal  muscles  and  discharged  outwardly.  Amebic  involve- 
ment of  tile  mcscnterk  glands  has  not  been  observed. 

2.  Pathological  Histology  of  the  Epidemic  Form. — Epi- 
demic d>'sciitcr>'  has  two  principal  stages  :  (a)  The  catarrhal  and 
(fi)  the  diphtheric  or  croupous.  The  catarrhal  stage  is  essentially 
the  same  as  that  occurring  in  an  intense  acute  catarrhal  colitis. 
The  mucosa  of  the  colon  is  injected,  and  numerous  ecchymoscs  arc 
seen,  especially  on  the  highest  portion  of  the  folds.  The  mucosa 
seems  to  be  striated  by  dark-red  .ttripcs.  Tliis  condition  b  beauti* 
fully  shown  in  the  illustration  of  Woodward  (/.  r.),  and  also  of  J.  F. 
Gemmel  (/.  *•.).  The  mucosa  is  extensivcl)-  dcstro)'ed  by  ulcera- 
tions :  the  entire  wall  of  the  colon  is  sodden,  infiltrated,  and  covered 
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by  a  layer  of  cither  grayish  or  grayiah-rcd  mucus,  bcncatli  which 
the  inflamed  and  ulccnitcd  iiiiicosa  cun  be  dLtlinguislied ;  or,  in  otlicr 
caseii,  the  mucosa  is  covered  by  the  diphtheric  or  croupous  exuda- 
tion. In  some  cases  of  advanced  dywnvery  the  mucosa  is  covered 
with  a  furfuractous  or  bran-Iikc  layer,  which  is  composed  of  a 
mixture  of  necrotic  L-pithclium  and  mucus,  frequently  mixed  with 
blood  and  piis-cells.  In  many  localities  the  mucosa  is  entirely 
detached  and  presents  a  condition  similar  to  that  dcscrilwd  by  Wm. 
B.  Hooker  in  the  intense  sastro-cntcrilis  of  children  ("Johns  Hop- 
kins Ho»|>ilid  Re|)ort,"  vol.  vi).  Histologically  tlic  mucosa  as  well 
as  the  submucosa  present  numerous  IicmorrhaKic  foci ;  the  epithe- 
lium of  the  tubular  glands  is  swollen  and  clotted,  .md  in  the  sub- 
mucosa numerous  extensive  accumulations  o(  round  cells  are  ob- 
served, J.  F.  Gemmcl  (/.  c.)  devotes  almost  the  entire  para^^nipli 
on  microscopical  appearances  to  the  question  whether  the  surface 
of  the  mucous  membrane  is  first  attacked  or  the  sohtary  follicles  in 
idiopathic  ulcerative  colitis,  and  maintains  that  the  involvement  of 
the  solitary  follicles  is  ahrays  secondar>*  to  that  of  the  mucosa. 

As  the  process  described  above  advances,  the  inlillnition  extends 
into  the  follicles,  and  the  so-called  follicular  ulcerations  and  suppu- 
rations ensue,  which  may  Ie.id  even  to  gradual  destruction  of  the 
muscularis  mucosa  and  the  mucosa.  Detachment  or  sequestration 
of  the  mucosa  in  circumscribed  areas  leaves  behind  small  necrotic 
islands  which,  if  the  case  should  go  on  to  healing,  are  recognizable 
as  flat,  pigmented  scars. 

The  croupous  or  diphllieric  exudation  is  brought  about  by  three 
conditions :  (a)  Round-cell  infiltration  with  (i)  contemporaneous 
necrosis  of  the  epithelium  of  the  luucusa  and  {^)  ap]>earance  of 
fibrinous  exudation  in  the  submucosa.  The  process  first  develops 
on  the  summit  of  the  involutions  and  folds,  and  a.s  it  |>rogrcsscs 
the  mucosa  e\'entually  becomes  gangrenous.  The  ulcers,  which 
are  flat  and  correspond  to  the  configuration  of  detached  jiortions  of 
the  necrotic  mucosa,  have  their  bases  in  the  muscularis  mucosa: ; 
exception, illy,  the  ba.se  of  the  ulcer  may  be  found  in  the  submucosa 
or  the  true  muscularis 

Japanese  Dysentery  and  the  Dysentery  of  the  Philippine 
Islands. — The  ]iathologicaI  anatomy  of  this  form  of  dyscntcrj*  is 
not  so  welt  known  as  that  of  the  forms  hitherto  described,  because 
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autopsies  are  obtained  with  great  tlifTiculty  in  Japan,  and  the  number 
of  dysentery  cases  which  liave  been  examined  posUiioitcm  is  not 
large.  In  the  Januar>-  number  of  the  "  Public  Health  Kcpons."  ]>ub- 
lished  by  the  Treasury  Department  of  the  United  Slates  Marine 
Hospital  Service,  volume  xv,  No.  I,  January  5,  1900,  Dr.  Stevt-ait 
KIdridge,  U.  S.  M.  H.  S.,  Sanitary  Ins{>cctor  at  Yokohama,  ^'wes  an 
interesting  account  of  epidemic  dyscnterj*  in  the  past  twenty  years 
in  Ja|Htn.  From  the  pathological  portion  it  i»  e\-ident  that  thc 
dcstruction  of  the  tissues  of  the  colon  appears  to  progress  from  the 
surface  downward,  or  to  be  the  effect  of  general  interstitial  necrosis 
from  croupous  infiltration.  The  summits  of  the  folds  of  the  largo  in- 
testine, or  those  of  the  valvula;  conniventes  of  the  small  intc»linc.  when 
this  is  involved,  arc  generally  attacked  first  Perforation  is  unusual. 
TliLs  agrees  also  with  tlie  observations  of  Woodward,  Gemmel,  and 
my  own  clinical  experience.  Tlie  characteristic  undermined  ulcers 
and  the  follicular,  j>ti»lulc-likc  ulcer  communicating  with  other 
similar  pus-cavities  by  submucous  tunnels,  so  graphically  described 
by  Counctlntan  and  I^iflcur,  and  the  extensive  destruction  of  the 
submucosa  are  seldom  met  with  in  this  form  of  dysentery.  The 
mesenteric  glands  arc  frequently  cnlai^ed  and  hardened,  or,  if  life 
is  sufficiently  prolonged,  the)'  may  suppurate  and  become  caseous. 
As  I  have  sLitcd  alK>vc,  this  is  very  rarely  observed  in  amebic  dys- 
entery'. Dr.  Kiyoschi  Shig;i,  nssi-stant  to  rri>fes.-«or  Kitasato,  in 
chaise  of  tlic  laboratory  of  the  Tokio  Institute  for  the  study  of 
infectious  dise<uses,  hn»  published  the  results  of  his  studies  of  dys- 
enter>'  {"Saikin  Gakku  Zasshi,"  Tokio,  December,  1897;  also 
"Centralbl.  f.  Bakteriol.."  Hd.  xxiv.  No.  22.  23,  and  24,  (898), 
Dr.  Shiga  concludes  that  he  has  found  the  specific  cause  of  dysen- 
tery at  present  nvaging  Japan,  ant!  ha.*  called  it  the  Badllus  dysen- 
tcricus.  He  has  produced  an  antitoxic  serum  for  the  treatment  of  this 
d>'sentery,  to  which  1  sh.-ill  revert  in  the  clinical  (wrtion  of  this  article. 
Dr.  S.  Flexner,  in  his  studies  of  the  dysetttcrics  occurring  among 
our  troops  in  the  Philippines,  has  also  isniatetl  an  orgai>ism  from  the 
stools  which  he  believes  to  be  the  spcdftc  cause  of  this  disease. 

Bacillus  Dysentericus  Shiga*  Flexner. — The  following  is 
taken  from  a  personal  letter  from  Dr.  Flexner  concerning  this 
organUm.  The  bacillus  which  he  has 
of   Philippine   dysentery  difiers  fn>m  all 


isolated  from  the  cases 
the   badlli    hitherto  de- 
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scribed  excepting  the  one  isolated  by  Shiga.  The  oi^anisni  is 
widely  different  from  the  Bacillus  colj  commiinis  iind  npprosches 
much  more  nearly  the  Itacillus  typhosus  in  its  properties.  It  is  a 
slightly  motile  bacillus  that  stains!  by  the  ordinary  methods  but  not 
by  Gram's  method.  It  grows  upon  ordinary  culture-media  and  in 
a  manner  very  similar  to  the  Bacillus  t>'phosu.«.  It  is  incapable 
of  fermenting  any  of  the  sugars  with  the  production  of  gas.  In 
size  it  approaches  the  colon  typhoid  group.  It  is  pathogenic  for 
animals  such  as  the  mouse,  rabbit,  guinea-pig,  cat.  dog,  etc..  and 
in  the  cat  and  dog  producei  intestinal  disturbances  associated  with 
necrosis  of  the  mucous  membrane  and  even  ulceration.  It  gives 
specific  agglutinative  reaction  witii  the  blood  of  dysenteric  cases,  but 
not  with  normal  blood.  It  has  been  found  in  a  considerable  number 
of  cases  of  dysentery,  and  is  absent  from  the  normal  intestine  as  well 
as  from  the  intestine  in  other  diseases.  It  is  most  abundant  in  the 
early  stage  of  dysentery,  and  grows  progressively  less  c.%9ily  demon- 
strable as  the  cases  pass  into  the  chronic  type.  It  may  also  appear 
in  the  me.'<enteric  glands  and  in  the  liver,  and  usually  does  not  gi\-e 
rise  lo  a  general  infection  of  the  body. 

4.  Pathological  Histology  of  Sporadic  Forms. — The  spo- 
radic forms  of  dysentery  that  have  come  under  my  observation  in  this 
country  are  either  isolated  cases  of  amebic  dysentery  or  belong  to 
tile  epidemic  ulcerative  colitis.  This  agrees  with  the  observations 
of  Wm.  T.  Howard,  Jr..  Dock.  Osier.  Thayer,  Flexner,  Council- 
man, Lafleur,  and  other  .-American  investigators.  The  patho- 
logico-anatomical  picture  can  therefore  not  be  sufficiently  distinct 
from  the  t>-pes  alread)'  described  to  justify  a  separate  description. 
Probably  the  dysenteries  that  occur  as  a  result  of  irritation  by  for- 
eign bodies,  coproliths.  or  intestinal  parasites  might  be  classed  as 
genuine  sporadic  forms. 

To  this  category  belongs  also  the  so-called  Silharsia  dysenttry, 
which  is  an  ioHammation  of  the  colon  caused  by  irriLition  through 
deposits  of  the  egg  of  Distoma  ha:matobium.  This  trematodc  is, 
according  to  Bilharz,  found  in  at  least  50  per  cent,  of  the  lower 
classes  in  Egypt.  It  lives  in  the  venous  system,  particularly  in  the 
portal  vein  and  the  veins  of  the  .spleen,  bladder,  kidneys,  and  mes- 
entery. When  it  invades  the  colon,  the  eggs  arc  found  in  the  sub- 
mucosa;  rarely,  in  the  mucosa.    It  generally  causes  small  polypoid 
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excrescences.  The  ulcers  are  seated  only  in  the  mucosa.  The 
entire  intestinal  wall  may  be  hypenrophieil  in  all  its  layers,  but 
particularly  tii  tlic  submucosa  by  deposits  of  the  c^gs  o(  this  parasite. 
Hematuria  is  a  first  and  most  comtant  symptom,  but  in  some  cases 
the  symptoms  are  very  similar  to  those  o(  ulcerative  dysentciy. 

Symptomatology. 

Prodromal  Stage. — So  far  as  I  could  determine  Trom  the 
anamnesis  ;ind  personal  accounts  of  patients  of  sutlicicnt  intcUigcncc 
to  attribute  importance  to  their  edicts,  die  prodromal  symptoms  of 
dy.Hcnter)'  tluit  are  most  often  noticed  are  a  feeling  of  pressure,  dis- 
tention, fullness,  and  weight  in  the  lower  abdomen,  togetlicr  M-ith 
headache,  anorexia,  and  general  indisiiosition.  Personally  I  have 
had  two  attacks  of  d>'scntcr)'  and  can  confirm  these  statements, 
adding  that  in  the  -•imall  epidemic  observed  at  the  Johns  Hopkins 
Marine  Laboratory  at  Beaufort  in  1886  a  number  of  tlic  men  com- 
plaine<l  of  tlie  symptoms  incnlionetl  before  there  w;ls  any  diarrhea. 
A  number  of  patients  who  ha\e  hitherto  suffered  with  pronounced 
constipation  suddenly  discover  thjit  their  bowels  move  regularly, 
but  after  four  or  five  days  this  regularity  is  converted  into  a  pain- 
less diarrhea.  Usu.illy  the  patients  are  not  presented  for  examina- 
tion until  the  diarrhea  is  established.  In  regions  where  the  water 
is  known  to  be  unhealthy — in  a.sylum-4  and  institutions  for  the 
insane  where  endemics  of  dysentery  have  existed  before — this 
diarrhea  should  be  looked  upon  as  prospective  dysenterj'  and  pre- 
cautions taken  accordingly,  I  have  known  this  diarrhea  to  develop 
and  eventuate  into  (iy.scnter)'  where  I  had  e\'cr^-  reason  to  believe 
that  no  error  in  diet  had  been  committed.  The  patients  had  simply 
taken  in  so  much  of  infected  drinking-water  tli.it  no  matter  how 
carefiil  the  diet,  the  infection  took  place  nevertheless.  As  a  general 
rule,  however,  there  is  a  hLstorx'  of  some  indiscretion  of  diet. 

There  arc  cases  which  have  no  prodromal  s>'mptoms  at  all,  but 
which  set  in  at  once  with  bloody  and  mucous  stools  evacuated  under 
great  pain  and  tenesmus.  In  the  beginning  the  general  condition 
of  the  patient  in  dysentery  is  hardly  affected.  Dysenteries  of 
intense  scvcrit>'  begin  at  once  with  chills,  fever,  nausea,  vomiting,  ano- 
rexia, and  great  depression.  There  is  no  typical  or  classical  clinical 
picture  of  d)'Sentcr>'.    It  may  vary  greatly  in  its  S)-mptoms,  according 
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to  tlic  character  of  the  disease,  its  scat,  ami  its  extent.  The  difltr- 
ential  lii.ignosis  between  the  various  types  of  dyscntcrj*  car>  gener- 
ally be  ascertained  by  investigation  into  the  etiolc^y.  time,  season, 
and  geograpliy  or  topography  of  its  origin,  and  clinically  from  the 
progress  of  the  disease  and  the  macroscopic  and  microscopic 
appearances  of  the  evacuation.  The  beginning  of  dysentery  pre- 
sents, as  a  rule,  the  clinical  symptoms  of  an  acute  enteritis;  with 
this  dificreiice,  however,  that  all  forms  of  dywntery  exhibit  varj-ing 
stages,  which  I  have  aii'<.-ady  described  as  the  catarrhal,  ulcerative, 
and  diphtheric  stages.  In  the  endemic  dysenteries,  those  probably 
caused  by  bacteria  (bacilli  of  Shiga,  Ogata,  or  Flexncr)  .is  well  as 
those  caused  by  the  Anireba  dyseiiteria:  show  mainly  an  ulcerative 
type,  while  the  catarrhal  varieties,  uith  the  diphtheric  croupous 
exudations,  prevail  in  the  epidemic  types.  The  duration  of  epi- 
demic types  is.  as  a  rule,  short,  though  varying  considerably  in  tJtc 
various  epidemics;  endemic  dyseiitejy  has  a  tendency  to  become 
chronic. 

Endemic  Type — Tropical  or  Amebic  Dysentery. — These 
types  have  a  catarrhal  and  an  inllanimatory  or  ulceraiive  stage,  but 
the  former  is  rare.  A  few  diarrhcic  bile-covered  discharge:*  gt\e 
warning  of  a  cftming  enteric  storm.  Soon  colicky  pains  and  tenes- 
mus set  in.  which  in  their  inten.sity  are  all  out  of  proportion  to  the 
small  liquid  discharges.  The  attack  is  sometimes  preceded  by 
bilious  vomiting  and  abdominal  pains.  The  stools,  which  at  firM 
were  those  of  simple  diarrhea,  after  three  or  four  days  show  the 
presence  of  mucus  and  blood.  This  may  continue  for  four  or  five 
days  without  interfering  with  the  general  condition  of  the  patient. 
When  the  ulcerations  of  the  colon  mucosa  begin,  the  patients  are 
tormented  by  very  severe  colicky  p;iins,  rumbling,  .ind  leivesmus. 
J.  F.  Gcmmcl  (/.  c,  p.  22).  in  the  "  Dysentery  of  the  Insane."  c.iUs 
attention  to  the  fact  that  this  class  of  patients  very  frequently  may 
not  show  any  evidence  of  abdominal  jjain,  tormina,  etc.  which  he 
explains  by  the  benumbing  influence  of  the  specific  poison  and  vitiated 
intestinal  secretions  on  the  sensitive  nerve-fibers.  In  amebic  dysen- 
tery and  epidemic  ulcerative  colitis  which  I  have  observed  the  pain 
was  generally  very  severe,  and  probably  in  Gemmel*  ca.ses  much  of 
the  apathetic  condition  may  be  attributed,  no  doubt,  to  the  mental 
condition  of  his  p.itients. 
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Fever. — There  may  be  fever  in  Amebic  dysenten-  ai  the  bcpn- 
niug,  but  it  is  no  coimtunl  syinptoin.  When  present,  it  may  reach 
about  104°  F.,  but  as  the  disease  continues  the  temperature  gener- 
ally foils  to  the  normal  by  the  fourth  or  fifth  day.  Continuance  of 
the  fever  is  suggestive  of  secondary  involvement  of  other  or|;ans  or 
of  intestinal  lesions  of  exceptional  severity.  Rapid  fall  of  the  tem- 
perature ma}'  be  regarded  as  a  good  indication :  the  majority  of 
cases  thai  show  thi.<  sign  terminate  favorably.  Whenever  the  tem- 
perature remains  at  102°  K.  and  higher  for  more  than  a  week  or 
ten  days,  the  prognosi.s  must  become  guarded. 

Evacuations. — The  evacuations  arc  small  in  amount,  like  gruel 
or  entirely  lit{ui^l,  presenting  the  yellow  color  of  bile,  and  containing 
yellow-stained  lumps  of  flocculent  material.  There  arc  chicflj'  two 
Icintlsof  stools  in  amebic  dysentery,  one  tyjie  of  which  consists  of 
blood  and  mucus  alone,  and  another  kind  of  stool  which  shows 
matter  of  two  dLs-tinct  characterii — that  i.i,  it  i.t  either  fecal,  compo^^cd 
of  yellowish-brown  materiat,  or,  at  the  same  time,  a  bloody  mucous 
RUterial  can  be  found  in  it.  As  the  disease  progresses  the  stools 
assume  the  appearance  of  meat-juice,  containing  yellow,  glassy,  lloc- 
culent  material  or  gelatinous  lumps  resembling  the  spawn  of  frogs. 
Occasionally  ihe  evacuations  consist  of  pure  blood,  which  is  dark 
red.  or.  if  decomposed,  presents  a  chocolate-colored  appearance. 
There  is.  no  t>'pical  stool  for  this  kind  of  dj-senteiy.  The  ile- 
scription  of  Woodward  (/.  e.)  gives  evidence  that  the  character  of 
the  stoiils  may  vary  greatly,  according  t"  the  degree  of  alteration 
which  the  mucosa  of  the  colon  has  undergone.  The  number  of 
the  evacuations  is  also  variable.  In  the  bcginnmg,  or  diarrheic 
stage,  there  may  be  five  or  six  evacuations  in  Iwenty-four  hours. 
When  Ihe  stools  are  dysenteric  and  bloody  from  the  very  beginning, 
they  are  more  numerous  and  generally  number  from  ten  to  twenty 
in  twenty-four  hours.  Kartulis  mentions  a  case  in  which  there  were 
over  tliirty  passages  in  one  tiigtit.  The  amount  of  actual  fecal  mat- 
ter in  these  stools  is  comparatively  small — sometimes,  though  great 
efforts  at  expulsion  have  been  ma<te,  the  jKiticnt  prex.<(es  out  nothing 
but  a  little  blood.  In  his  elaborate  accoimt  J.  J.  Woodward  (/.  <„ 
p.  3  S3)  considers  the  constituents  of  the  stools  which  are  of  interest 
in  the  following  order  :  { t)  Feculent  matters ;  (2)  mucus,  pus,  and 
various  admixtures  of  the  two  ;  (3)  blood  and  bloody  serum  ;  (4) 
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portions  of  pscudomcmbraiitf  and  of  necrotic  intestinal  tissues  ;  (s) 
bacteriii.  rhixopnds,  amebo;.  and  other  parasitic  forms ;  (6)  accidental 
matters  derived  from  the  food  and  medicines  tak(.-n.  Of  these  iiigre> 
dienl.t  oflhc  evacuation<),  those  in  group  (2)  arc  tiic  principal  ones 
observed  in  simple  catarrhal  dysenter}'  and  in  the  early  stages  of 
the  diphtheric  variety.  Those  under  (4)  arc  characteristic  of  di|}h- 
theric  dysentery.  Those  under  (5)  are  characteristic  of  amebic 
dysentery. 

As  I  have  already  stated,  ffcal  matter  is  absent  from  the  stools. 
as  a  rule,  after  dysentery  has  become  well  cstablislicd.  Tlii-t  is 
particularly  so  if  the  di.tease  was  preceded  by  diarrhe:!,  but  if  it  was 
preceded  by  constipation,  hardened  scybala  which  have  been  im- 
pacted in  sacculi  of  the  colon  may,  during  the  progress  of  the 
disease,  be  discharged  from  time  to  time.  When  improvement 
occurs,  cither  temporarily  or  permanently,  fecal  matter  again  makex 
its  ap|x:arance  in  the  stool,  although  it  may  have  disappeared  for  a 
ttme,  so  that  one  may  regard  the  reappearance  of  feculent  matters 
a.*  an  indication  that  the  violence  of  the  disease  has  a1>ated  at  least 
for  a  time.  It  is.  in  my  cxjx^riencc,  very  rare  to  observe  normal 
functioning  of  the  stomach  and  upper  pari  of  the  small  intestine 
during  dysentery.  I  have  examined  the  gastric  contents  of  four 
cases  of  amebic  dysentery  and  after  a  Kwaid  tcst-nieal.  and  found 
absolute  loss  or  suppres.sion  of  gastric  secretion  in  all  of  them  eight 
days  after  the  onset  of  the  disease.  The  following  were  the  results 
by  Topher's  Icsl :  Free  HCI  absent :  combined  HCI  absent ;  total 
acidity  on  the  average  10  ;  pepsin  and  chymosin  absent ;  pcpiiinogcn 
and  chyniosinogcn  present.  I  also  examined  the  \'omit  in  six  cases 
of  idiopathic  ulcerative  colitis  during  the  common  epidcmict  of 
dysentery  occurring  in  Baltimore.  This  vomit  occurred  after  bread 
and  waler  had  been  given  to  the  patients.  The  results  were  approxi- 
mately the  same  as  stated  above  in  amebic  dysentery.  It  should  be 
menlioned,  however,  that  these  analyses  were  made  in  each  case  when 
the  disease  was  at  it*  clima.v,  and  the  results  agree  well  with  those  of 
Ricgel  found  in  acute  febrile  infectious  diseases  and  also  by  Hans 
Heri  ("Storungen  des  Verdauungsapparatcs,"  u.s.w.,  S.  118). 
In  my  opinion  the  suppression  of  gastric  secretion  in  thei^e 
cases  i.*  due  to  an  acute  sympathetic  gastritis,  because  the  vomit 
always  contained  much  mucus,  and  a  few  fragments  of  gastric 
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mucosa  (bund  in  the  vomh  showed  intense  snull  round-cdl  infillja- 
tion.  Opplcr  (■•  Dcuisch.  med.  \Vi>cliensclir.."  1896,  No.  32)  and 
Boos  (**  Dannknnkbdtcn."  /.  ^.,  p.  137)  have  fbund  thie  same 
condition  to  exist  in  chronic  diarrhea.  The  presence  o(  undigested 
food  particles,  when  it  occurs  in  d>'scntcric  stools,  i»  due  to  two 
altered  condttkms  in  the  Agetnive  process :  In  the  lirsl  pUcc,  the 
peristalsis  is  immensely  accelerated,  thus  not  gix'tng  lime  for  any 
digestive  process  to  take  place  ;  secondly,  the  dij;estivc  secretions 
of  the  stomach  arc  most  probably  suppressed  and  those  of  the  pan- 
creas also  serious]}'  interfered  with.  To  this  condition — the  appear- 
ance of  und^csted  food  in  the  stools — Hippocrates  has  aj^licd  the 
term  Ueatery  {iimn^im,  from  itJmt,  smooth,  slqipery,  and  tynfm,  in- 
testine). 

A-  Schmidt  C"  Deutsch.  med.  Wochenschr.  .**  December  7,  1899) 
noticed  in  the  feces  of  certain  patients  small  renuunts  of  what 
looked  like  wheat,  which,  on  examination,  were  found  to  consist 
mainly  of  fat  and  connective  tissue,  and  rarely  were  there  any  traces 
of  musc'te-fiber  contained  in  the  particles.  In  artificial  digestion 
tests  it  W3S  <fiscovcicd  that  the  connective  tissue  of  meat  was 
ifignA'^  much  more  r^jidly  than  the  muscle  tissue  in  artificial  gas- 
tric juice,  but  in  a  solution  of  trypsin  this  relation  wa«  reversed :  the 
connective  tissue  was  but  httle  aflected  and  the  muscle  was  rapidly 
digested.  On  the  ground  of  tbeDe  investigations  Schmidt  con- 
cluded that  masses  of  untfigested  connective  tissue  in  the  feces 
indicated  a  disturbance  of  stocnach  digestion.  After  giving  a  test- 
meal  of  100  gm.  of  scraped  or  ground  roast  neat  to  patients,  if  be 
found  that  an  excess  of  connective  tissue  was  in  the  stools,  be  took 
it  for  an  indication  thai  the  gastric  functions  were  disturbed.  The 
condition  of  the  gastrtc  digestion,  as  shown  by  samples  of  this  same 
test-meal  drawn  from  the  stomach,  is  not  dearly  stated,  but  the 
presence  of  und^csted  musclc-libcrs  in  the  stool  is  an  indication  of 
disturbance  of  intestinal  proteolysis  or  defective  pancreatic  digcstioa 
(see  Chap.  IX,  Examination  of  Feces). 

As  the  gastric  juice  docs  not  digest  nuclear  tissue,  the  presence 
of  nuclei  in  the  conncctivc-ti>suc  remnants  is  regarded  as  an  intfica- 
tion  of  disturbance  in  intestinal  digestion.  Applj-ing  the  dedoc- 
tioDS  of  Schmidt  to  a  Un{c  number  of  stools  of  dysentery.  I  have 
obsen'ed,  in  a  number  of  cases,  that  they  contain  meat  in  which  both 
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tlic  connective  tissue  and  the  nuclei,  as  well  as  the  muscle-fibers,  are 
undigested.  It  is,  therefore,  rciisonablc  lo  conclude  that  both  the 
pancreatic  and  gastric  digestion  is  seriously  interfered  with.  That  tlie 
hepatic  sccretior  is  also  deficient  at  the  height  iif  dysenteric  attacks 
is  evideticett  by  the  absence  of  bile  and  bile  pigments  from  the  stool 
and  the  clay  or  ashy  gray  or  whitish  color  of  the  stools.  In  some 
cases  of  dysentery  in  which  bloody  mucous  stools  alternate  with 
tile  acholic  stools  the  liver  may  have  .sus]>ended  its  functioning 
as  a  coEisequence  of  direct  iitto.vication  of  the  hepatic  tissue,  or  as  a 
result  of  overexertion  of  the  organ  in  itt  struggle  with  micro- 
organisms. As  a  result  of  tins  damage  to  the  hepatic  tissue  its  met- 
abolic and  secretory  function  may  become  seriously  interfered  with. 
Hans  Herz  {/.  c,  p.  1 38)  even  admits  the  possibility  of  paralysis  of 
tlic  liver  as  a  result  of  dysemeric  infection.  We  shall  !([>ca)c  of 
grave  interl'erence  with  the  function  of  the  liver  whicli  occurs  in  dys- 
entery later  on.  The  reaction  of  the  purely  dysenteric  stools  is 
generally  alWaline  to  litmus  and  phenolphthakin. 

Pus  and  Mucus. — Of  these  tlie  mucus  is  naturally  tl^c  first  to 
appear.  It  is  present  at  [he  beginning  of  the  attacks,  and  is  of  a 
glairy,  translucent,  sometimes  yellowish,  ap[x:aianoc,  resembling 
frog  spawn  or  egg-albumen.  At  the  onset  of  some  dysenteries  the 
mucous  masses  are  so  coherent  that  any  attempt  to  remove  parti- 
cles for  microscopic  cxamiiLttion  with  a  pair  of  forceps  draws  tlic 
mass  out  into  strings,  and  a  pair  of  scissors  may  be  neccssarj*  to  ob- 
tain the  desired  particle.  As  the  disease  progresses  the  mucus  be- 
comes opaque,  grayish,  or  yellowish.  It  may  lose  its  stringy  quality, 
and  finally  become  misciblc  with  water.  The  various  admixtures  of 
mucus  and  pus  in  such  stools  have  given  rise  to  the  designation 
mucous,  mucopurulent,  and  purulent  stools.  The  presence  of  pus 
in  the  evacuations  is  an  indication  that  ulcerations  have  developed. 
It  is  not  always  possible  to  recognize  pus  in  the  stools  ivith  the 
naked  eye.  Small  quantities  of  pus  can  be  detected  only  by  the 
microscope,  but  purulent  stools,  whether  the  pus  Li  visible  to  the 
eye  or  not,  have  a  very  characteristic,  penetrating,  fetid  o<!or.  All 
such  stools  as  we  have  just  referred  to  contain  white  blood-corpus- 
cles in  varying  frequency.  Mucus  is  characterized  by  it-s  cohesive 
stringy  quality,  its  reaction  with  dilute  acetic  acid  (precipitating  the 
udn),  and  its  solubility  in  dilute  alkalis.     The  characteristic  of  pus 


BLOOI>    AND    BLOODV    SERI;M. 


545 


is  its  microscopic  appearance,  prt-soiting  numerous  corpuscles  float- 
ing in  .in  allnimiiioiiN  ni-riini. 

Blood  and  Bloody  Serum. — Blood  may  make  its  appearance 
in  the  stools  iluring  tite  course  of  a  variety  of  diseases.  It  is 
observed  in  diarrhea,  hemorrhoids,  ulcers  of  tlie  duodenum, 
cancer,  and  tuberculosis  of  [lie  intestines  and  in  some  t>'pcs  of 
obstructions.  It  is  known  to  pass  the  entire  bowel  after  it  b 
sw.illowcd  con.scqucnt  to  epistaxis,  hemoptysis,  or  any  diastases  of 
the  pharynx,  esophagus,  or  stomach  that  give  rise  to  hemorrhage. 
When  the  source  of  the  blood  is  tn  the  u|^r  part  of  the 
digestive  tract.— -the  ]>ylorus,  stomach,  duodenum,  or  ileum. — the 
blood  is  much  altered  in  appearance  by  tlie  time  it  reaches  the  rec- 
tum. This  is  p;irtly  due  to  the  influence  of  tlie  digestive  secretions 
attd  partly  to  that  of  the  bacteria.  The  blood  of  this  origin  is 
generally  of  u  black-brown  appi-aninoe.  giving  the  stool  a  tar-like 
consistenn*.  Such  dischai^cs  of  blood  from  the  bowel  arc  not  fre- 
quently ob»er%-cd  in  dj-senlery.  where  the  source  of  the  hemorriiagc 
is  in  the  colon,  and  the  blood  can  usually  be  recognized  by  its 
bright  red  c<iIor.  The  pro|>oruon  of  blood  in  d)*3entcric  stools  is 
not  so  large  as  it  would  seem  from  the  quantit>'  of  the  bloody  liquid 
p-tsscd.  The  bulk  of  such  evacuations  is  due  to  a  serous  transu- 
dation issuing  from  the  walls  of  the  colon  and  lower  ileum  in  this 
cla-ss  of  diseases.  At  the  beginning  of  dysentery  the  serous  transu- 
dation contains  but  little  albumin,  but  as  the  disease  advances  the 
percentage  of  albumin  increases.  The  loss  of  albumin  and  albu- 
minates b}'  such  stools  occurring  in  dyscnter)'  has  been  quantita- 
tively determined  by  0.iterlen  {"Zur  Chcmic  der  Ruhr,"  Hentc's 
"Zeitschr.  f.  rat.  Med.,"  Bd-  vii.  S.  253.  abslra<ied  by  J.  J.  Wood- 
ward. /.  c,  p.  359).  .According  to  this  investigator,  the  average  daily 
loss  of  albuminates  by  the  stools  in  the  first  fourteen  da)'s  of  moder- 
ate dy.senter>-  is  from  fifty  to  sixty  grams.  The  total  quantity  of 
material  passed  by  the  stool  ranges  fmm  1 500  to  3000  c.c,  daily.  In 
the  following  eight  days  after  this  the  daily  discharges  b\-  stool  range 
from  800  to  1000  c.c.  containing  on  an  average  twenty  grams  of 
albuminates.  He  estimates  the  total  loss  by  stool  during  such  a 
dysentery  of  three  weeks'  duration  at  30.000  c.c,  containing  from 
900  to  1000  gm.  of  albumin.  Niemeyer  ("  Lchrbuch  d.  spec.  Path, 
u.  Ther.")  has  confirmed  the  opinion  held  by  others  that  lai^e 
35 
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quantities  of  albumin  may  be  prcciiHtated  by  iiitni;  add  in  the  mat 
tcrs  filtered  from  dysenieric   stools,  although   the   dejections    are 
scarcely  tinijed  red  and  but  ver)-  few  red  blood-corpuscles  can   be 
found   by  the   microscope.      It  is  concluded,   therefore.   Uiat    llie 
albumin  is  not  deriv<?d  from  the  blood  mixed  with  the  stools,  but  is 
due  to  a  genuine  transudation  of  the  blood  plasma,  which,  in  Wood- 
ward's opinion,  may  be  so  considerable  as  to  be  largely  responsible 
for  the  production  of  dysenteric  collapse,  which  is  more  strikingly  h 
observed  in  Asiatic  eliolera.     The  alkaline  reaction  of  dysenteric  ^H 
stools  is  also  attributed  to  this  transudation  of  blood  plasma,  but 
is,  no  doubt,  in  pnil  also  due  to  alkaline  fcrmentation.f  occurring 
in  the  intestinal  contents.     According  to   Hambci^er  (Virchow's 
"Handb.  spec.  Path.  u.  Ther.,"  lid.  vi).  dysenttfric  stools  frequently 
contain  carbonate  of  ammonia. 

Pseudomembrane  and  Necrotic  Intestinal  Tissue  in  the 
Stools. — These  characteristic  constituents  of  the  dysenteric  stool 
occur  when  the  disease  has  advanced  either  to  the  stage  of  croupous 
exudatiun.  which  has  been  described  in  the  section  on  pathology, 
or  to  the  stage  of  ulceration.  The  appearance  of  these  fragments 
was  supposed  to  be  characteristic  of  diphtheric  dysentery.  This  is 
true  only  of  the  fragments  of  pseudomcmbrane  of  fibrinous  exuda- 
tion. A  neciosed  intestinal  tissue,  however,  is  found  in  llic  dis- 
chai^cs  of  endemic  or  amebic  dysentery-,  when  the  autopsy  .shows 
no  diphtheric  deposit.  I  have  already  dwelt  upon  the  p.seudomem- 
branous  deposit  and  fibrinous  exudation  infiltrating  the  mucosa  and 
submucosa,  and  forming  eventually  a  layer  of  variable  thickness 
upon  the  internal  surface  of  the  colon.  The  layers  of  tlic  normal 
colon  beneath  the  psciidoinembr;me  to  a  certain  extent  undergo 
necrobiosis,  whereby  the  diphtheric  layer  becomes  separated  from 
the  still  healthy  subjacent  tissues.  Finally,  the  pseudomcmbrane. 
together  with  the  necrotic  intestinal  epithelium  and  submucoita, 
sequestrates  and  is  discharged  in  the  evacuations.  Sometimes  the 
base  of  the  ulcers  is  in  the  muscularis  mucos.T,  .sometimes  in  the 
mucosa,  and  sometimes  in  the  submucosa.  At  places  the  |>scudo- 
membrane  alone  may  separate,  leaving  the  intestinal  surface  epithe- 
lium in  comparatively  normal  condition.  Destruction  of  the  nor- 
nial  intestinal  tissue  does  not  occur  to  any  great  extent  in  simple 
catarrhal   dysentery,  but   in   all  the  other  forms — the  diphtheric 
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colitis,  the  severe  catarrhal  colitis,  or  the  uloenitive  colitis — more 
or  less  destruction  of  tissue  is  observed.  There  arc,  however, 
cases  of  diphtheric  dysentery  of  such  extreme  inlcnitity  that  death 
occurs  before  the  diplitheric  layer  is  sequestrated.  The  pieces  vary 
in  size  from  that  of  a  small  coin — say  a  one-cent  piece  and  even 
smaller — to  sc%'eral  inches  in  length.  Generally  they  do  not 
exceed  tlie  length  of  half  an  inch.  The  variety  of  dtphthen'c 
stool  most  commonly  observed  is  composed  of  blood>'  scrum  with 
numerous  fragments  of  diphtheric  and  necrotic  mtiCM.ta  floaling 
in  it  The  macroscopic  appearance  of  these  lesions  can  be  seen  in 
the  photographs  of  di]>htheric  dysentery  on  the  accompanying 
plates.     (Fig.  23  et  s^q.) 

These  fragments  may,  on  microscopical  examination,  prove  to 
consist  simply  of  the  diphtheric  deposit  on  the  surface  of  the  true 
mucosa,  being  in  that  case  composed  of  tlie  diffusely  fibrillated  or 
granular  fibrin,  containing  blood- and  pus-corpuscles  either  dissemi- 
nated throughout  or  collected  into  small  groups  here  and  there. 
In  ca-w  the  fragments  arc  genuine  diphtheric  sloughs  involving  the 
intestinal  wall,  the  characteristic  anatomical  structures  i>f  the  mu- 
cosa and  Mibmucosa,  the  glands  of  Lieberkuhn.  etc.,  are  iccog- 
nixablc.  The  histological  elements  are  considerably  altered  by  the 
infiltration  coincident  with  the  inflammatory'  process  and  tlie  nccro- 
biotic  changes  which  occur  in  the  sloughs  before  thej'  were  thrown 
olT.  Occasionally  it  has  been  established  that  portions  of  seques- 
trated membrane  presented  the  unmLstakable  histological  characten 
in  one  ]>art.  while  in  another  these  elements  were  entirely  obliter- 
ated— nothing  could  be  made  out  but  a  granular  decomposing  mass 
in  the  place  where  undoubtedly  the  true  mucosa  had  once  existed. 
The  character  and  intensity  of  the  retrogressive  changes  in  the 
sequestrated  fragments  arc  no  reliable  indications  of  the  seventy  of 
the  disca-te.  Tlie  mo.<>t  advanced  putrefaction  i<i  met  with  in  the 
so-called  gangrenous  stools.  They  arc  of  a  greenish  or  blackish 
color,  comjMsed  mostly  of  a  slimy  fluid  of  an  extremely  putrid 
odor.     The  fragments  in  them  are  entircl)'  necrotic. 

In  anotlier  chapter  1  have  considered  the  so-called  membranous 
colitis,  sometimes  improperly  called  membranous  dysentery',  the 
stools  of  which  ntay,  in  some  cases,  be  po.4.sible  sources  of  confusion 
if  epidemics  of  dysentery  of  tlie  diphtlieric  variety  exist  contcm- 
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porancously.  This  disease  has  sometimes  been  (Icsif^natctl  as  tubular 
diiirrhca.  but  has  ha<]  ,1  iary^c  number  of  dcsigiiationii  applied  to  tt 
(see  chapter  on  Colica  Mucosa  and  Membranous  Enteritis).  It  is 
most  frequently  observed  in  netira-tthenic  and  hysterical  patients 
afTlictcd  witli  con.'slipation.  The  attacks  which  precede  the  dischaf^c 
of  the  mucous  masses  are  accompanied  by  cnlicWy  abdominal  jxiinK, 
distention  of  the  abdomen,  and  evidences  of  dyspepsia.  The  mcni- 
bntnous  substance  is  discharycd  in  the  form  of  tubes,  shreds,  or 
flat  membranes,  and  generally  in  considerable  quantit)'.  The  dis- 
charge may  even  be  accompanied  by  feculent,  watery,  bloody,  or 
mucopurulent  stools.  The  membranous  substances  discharged  in 
this  form  of  colitis  are  composed  chiefly  of  thickoiicd  mucus,  wliich 
dissolves  freely  in  a  solution  of  potassium  h>droxid,  but  does  not 
dissolve  in  dilute  acetic  acid.  Tlie  membranes,  when  examined 
microscopically,  consist  of  a  hyaline  or  slightly  granular  substance, 
containing  a  few  cells  resembling  white  corpuscles.  Occasioiully 
they  contain  the  columnar  epithelial  cells  of  the  surface  epithelium 
of  the  intestines.  The  stools  of  diphtheric  dysenterj-.  as  has  been 
emphasized  repeatedly,  are  composed  of  granular  fibrin, 

Bacteria,  Rhizopods.  Amebec,  and  Other  Parasitic  Forms. 
— These  have  already  been  considered  at  length  in  discussing  the 
etiology  and  pathology.  Of  the  bacterial  foims,  I  would  repeat 
here  that  the  bacillus  of  Ogata,  .Shiga.  Goodiifie.  S,  Flexner,  prub- 
ably  all  four  identical,  and  the  Bacillus  pyocyancus  have  been  spe- 
cially associated  as  causes  of  dysentery.  The  Amttba  ooli  is  the 
most  important  of  the  protozoan  causes  of  dysentery.  Of  the 
other  protozoa,  the  following  have  been  known  to  cau.se  entcrids  and 
at  times  dysentery  :  Trichomonas  intestinalis,  Circomonas  hominis, 
coccidia.  Halantidium  coli,  Megastoma  cntericum.  Quincke  ("  Berlin. 
klin.  Wochenschr,."  November  :o.  1899,  No.  47)  described  a  case 
m  which  the  coccidia  apparently  produced  an  enteritis ;  another  in 
which  the  symptoms  resembled  piilmonaiy  and  intestinal  tubercu- 
losis, but  at  the  autopsy  ulcers  were  found  in  the  colon,  and  at  the 
bottom  of  these,  numerous  ameba:,  The  balantidium  may  cause  a 
dysentery  similar  to  amebic  dysenterj-.  Tlie  Distoma  h.-t;matobium 
of  Biiharz  has  already  been  referred  to :  also  the  sjK-cies  of 
Anguilulla  intcstinaUs,  which  Normand  discovered  in  the  stools  of 
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Cochin  China  d>'scnt«n',  and  which  he  assigned  as  the  cause  of  thU 
discute,     His  rcsull-t  h;tv<;  been  dis^mted  by  later  observers, 

Accidental  Matters.  Ingesta,  and  Foods  in  the  Stools.— 
A  number  of  articles  of  diet  can  give  color  to  the  dj-sentcric  stools ; 
ainong  these  arc  spinach,  milk,  and  coffee.  Subnitratc  of  bismuth 
and  nuMt  of  tiie  other  bismuth  compounds  give  the  Moot  a  brown- 
ish-black color.  Iron  prqwrations  color  the  stool  a  grccnish-blnck. 
Cop[ier  .tails  produce  a  dark-green  ci)li>r.  Tlie  yellow  ish-broim  or 
greenish-brown  color  which  results  from  the  admtnistntion  of  calo- 
mel  was  fonnerly  atiribute<]  to  an  incTeased  secretion  of  bile  caused 
by  this  drug,  but  it  is  really  due  to  the  formation  of  sulphid  of 
mercury  by  tile  action  of  the  Iiydrc^en  sulptitd  in  the  intestinal 
canal.  The  literature  on  the  effects  of  calomel  and  mcrcur>-  com- 
pounds on  the  quantity  of  lale  secreted  Iia.i  been  reviewed  by  J.  J. 
Woodward  (/.  c,  pp.  374  to  277V  The  most  recent  literature  on 
this  subject  has  been  abstracted  by  Frani  Pfaff  and  A.  \V.  Balch 
("Conditions  Influencing  the  Secretion  and  Composition  of  Human 
Bile."  "Jour,  of  Exper.  Med.,"  vol.  II,  p.  49).  The  evidence  points 
to  the  conc1u»oii  that  calomel,  so  far  from  increasing  the  secretion 
of  bile,  actually  diminUhes  It.  All  the  possible  ingredients  of  the 
<tict  may  be  found  in  the  d>'scntcric  stools.  11iis  has  already  been 
referred  to  in  the  paragraph  on  lienter\\  ,^tnong  the  substances 
which  have  caused  especial  interest  are  small  semitransparcni  masses, 
rescmbUng  grains  of  boiled  sago  or  frog  spawn.  Bamberger,  Grie- 
singer,  .and  Finger,  also  more  recently  Heubner,  supposed  that  thej- 
originated  in  the  solitary'  follicles  of  the  colon  and  were,  therefore, 
indications  of  the  existence  of  a  follicular  colitis.  Virchow.  how- 
c\'cr,  pointed  out  that  if  these  bodies  be  treated  with  iodin,  they 
acquire  a  blue  color,  suggesting  that  what  had  been  called  "sago- 
like mucus"  by  the  above  observers,  was  much  mure  frequently 
"  mucu.<>-like  sago."  Another  constituent  of  the  stools  which  has 
caused  much  discussion  as  regards  its  origin  is  fat.  The  origin 
the  Cit  in  the  dysenteric  stools  is.  no  doubt,  that  of  the  fat  in- 
ted  with  the  diet  In  my  own  cases  at  least  I  have  been  able 
to  cause  the  disappearance  of  fat  in  the  dysenteric  stools  by  ex- 
cluding fat  from  the  diet. 

Concluding  hL-rcwith  the  consider.ition  of  the  stools  of  dysentery, 
let  us  resume  once  more  the  geneial  s)'mptoin;itology. 
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Nausea  and  Vomiting. — Frequently  the  atUck  is  precL-dcd  by 
vi>mitiiiy:  the  vomitiis  may  or  may  not  contain  bile-  Sonic  cases 
begin  with  symptoms  closely  resembling  cholera  morbus— <'.  e.,  vom- 
iling  and  purginfj.  which,  if  both  persist  and  the  stool  assumes 
dysenteric  chaiacters,  rapidly  end  the  life  of  the  jiatient.  Jn  another 
group  of  cases  the  vomited  matter  contains  no  bile,  but  consists 
almost  entirely  of  a  colorless  or  Rhine-wine  colored  liquid  re.'tcm- 
bling  serum.  The  cv'acuations  arc  also  accompanied  by  sinuiltancous 
pulling.  Attimes  vomiting  occurs  only  after  fi>od  or  drink  has  been 
taken,  and  is  controllable  by  dietetic  methods;  but  in  other  cases 
regulation  of  diet  has  no  such  influence,  I  look  upon  tlie  vomiting 
in  dysentery  as  due  very  frequently  to  a  sympathetic  gastritis  coin- 
cident with  the  early  stages  of  the  disease.  I  do  not  wish  to  asMit 
that  I  h-ivc  seen  this  vomiting  only  in  the  early  stages,  for  it  fre- 
quently sets  in  also  at  a  later  ]>criod  of  the  disease,  and  in  patients 
who  did  not  vomit  at  the  bcgiiming ;  nor  do  I  mean  to  assert  that 
the  sympiithclic  gastritis  need  be  oi  an  identic;il  nature  patholog- 
ically as  the  process  in  the  colon.  There  is  also  a  form  of  vomiting 
which  gives  the  impression  of  an  intense  and  sudden  autointoxica- 
tion. It  occurs  at  the  beginning  of  tlie  disease,  and  the  evidences 
of  accumulation  of  toxic  products  are  present  .simultaneously  in 
tile  urine.  Efforts  have  been  made  to  distin;.^ish  clinically  between 
vomiting  that  is  due  to  gastric  irritability  and  that  which  is  due  to 
actual  gastritis.  These  efforts,  in  my  opinion,  if  pcrsisled  in,  consti- 
tute a  useless  waste  of  time.  The  piactilioner  will  not  go  amiss 
if  he  treat  all  such  cases  as  if  due  to  gastritis. 

Tormina  and  Tenesmus. — It  is  reasonable  to  .suppose  that  the 
sensory  nervous  plexuses  in  the  walls  of  the  colon  arc  more  or  less 
involved  in  the  general  inllamniatinn  of  the  colon  in  various  types 
of  dyscnter)'.  This  would  make  it  intelligible  that  a  given  degree 
of  intestinal  contraction  would  produce  more  pain  than  in  cases 
where  the  intestines  are  not  inflamed,  but  as  the  spasmodic  con- 
tractions of  the  muscular  coat  of  the  inflamed  ciilnn  arc  much  more 
intense  than  normally,  it  is  natural  to  expect  severer  p;uns  to  ac* 
company  these  contractions.  We  are  unconscious  of  the  normal 
intestinal  contractions,  but  when  they  are  of  exceptional  violence, 
we  may  become  painfully  aware  of  them  even  though  the  co.its  of 
the  intestine  arc  normal.     An  example  of  this  condition  is  furnished 
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by  the  loping  patn  due  to  advanced  intestinal  flatulence.  The 
tormina  of  dyscnten-  are  generall)'  due  to  8p;ismodic  contractions 
of  the  muscularis  of  the  colon,  and  arc  likely  to  be  followed  in  that 
case  by  an  evacuation  giving  temporary  rulief.  but  the  tonnina  may 
also  have  thdr  scat  in  the  small  intestine,  and  in  that  case  some  time 
will  elapse  bclorc  the  pain  is  followed  by  a  stool.  Hie  Greek  phy- 
sicians (Alexander,  of  Trallcs,  Lib.  viii,  cap.  9,  1556,  edition 
BiUcl)  attributed  importance  to  the  time  which  elapsed  between  the 
occurraicu  of  liie  tormina  and  tlic  occurrence  of  the  evacuation  in 
<ltagnoslicating  the  part  of  tlie  intestine  which  was  ulcerated  in 
dysentery.  However,  it  is  vcr>'  evident,  from  what  we  have  said 
concerning  tlie  pathology  of  this  disease,  tlut  the  consideration  of 
tormina  and  the  time  of  the  evacuation  thereafter  is  no  positi\'c 
indication  of  the  locality  of  inic-^tinal  ulceration.  Tlic  evacuations 
dqKtKl  too  much  upon  the  character  and  consistence  of  the  intes- 
tinal contenLs  and  the  nomial  or  pathological  location  of  the  colon. 
By  tenesmus  is  meant  an  exaggeration  of  the  expulsive  efforts  of  the 
colon  and  rectum.  Comp.irativcIy  slight  inflammation  of  the  mu- 
cosa of  this  portion  of  the  intestine  will  promptly  gi\'e  rise  to  dj-scn- 
tefic  symptoms.  For  a  long  time  tenesmus  has  been  regarded  as 
the  pathc^omonic  symptom  distinguishing  diarrhea  and  dysentery. 
This  opinion  is  held  in  Woodwaril  (A  c.  p.  338),  but  even  the 
ancients  avoided  the  error  of  supposing  tenesmus  to  be  a  symptom 
of  dysentery  alone,  and  enumerated  various  local  causes,  such  as 
rectal  ulcers,  fissures  of  the  anus,  hemorrhoids,  a.^carides.  stone  in 
the  bladder,  and  tumors  in  neighlioring  organs,  by  which  tenesmus 
may  be  produced  independently  of  dy^ntcry.  When  tlie  mucosa 
of  tlie  sigmoid  and  rectum  is  inflamed,  the  inritabilit>'  is  so  much 
increased  tKat  very  small  quantities  of  putrcfaaive  (ecen  are  sufTi- 
dent  to  cause  violent  tenesmus.  The  putrefactive  material  thus 
expelled  readily  produces  septic  processes  in  the  neighborhood  of 
the  anus,  and  the  intense  expulsive  efforts  occasionally  bring  about 
prolapse  of  the  anus.  The  perineal  abscesses  which  have  been  de< 
scribed  in  a.ssociatjon  with  d)'scntcry  are  most  likely  to  occur  in 
patients  who  have  previously  suffered  from  hemonhoids.  Such 
abscesses,  when  occurring  in  the  sequence  of  diphtheric  dysentery, 
have  been  known  to  lake  on  a  gangrenous  character  and  cause 
extensive  sloughing  of  the  perineum  before  death.     By  the  con- 
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tinned  straining,  expulsive  elTorU,  ;ii)d  pressure  U]X>n  tlie  sigmoid 
flexure  and  rectum  the  expulsive  muscles  gradually  become  ex- 
hausted, so  tliat  tOM-ard  tlie  close  of  fat;d  cisos  tenesmus  and  tormina, 
ivhicli  may  have  been  vt-ry  scvcrf.  may  suddenly  cease. 

Digestion  and  Utilization  of  Food  In  Dysentery. — This  has 
already  been  considered  in  the  paragraph  on  the  character  of  the 
evacuations.  Not  only  arc  the  digestive  secretions  \ery  much  re- 
duced ill  their  normal  protcjlytic.  adipolytic,  and  amylolvtie  fcr- 
mentR,  so  that  food  traii»rorinatiun  can  not  tike  place  properly,  and 
in  severe  cases  complete  annihilation  of  the  power  to  digc&t  pro. 
teids  and  fats  occurs,  but,  in  addition  to  thi.i.  the  h.tcterial.  putrefac- 
tive, and  fermentative  processes  already  coincident  with  the  disease 
attack  the  undigested  food  and  thereby  add  to  tl>c  already  existin); 
disintegration.  Uflclmann  ("  Dciitsch.  Arch.  f.  klin.  Med.,"  Hd.  xiv, 
S.  22S]  has  pointed  out  th.it  in  dyscntcn*  accompanied  by  continu- 
ous fever  and  dry  mouth  and  tonj^ue.  the  saliva  becomes  very 
scanty  and  is  acid  in  reaction,  and  is  no  longer  capable  of  trans- 
forming sb;rcl]  into  dextrose.  The  points  just  considered  indicate 
the  main  object  of  treatment — viz.  (i)a  proper  method  of  nutrition 
and  (2)  control  of  the  septic  processes  in  the  intestine. 

Strangury  and  Tenesmus  of  the  Bladder. — WHicn  the  disense 
is  fully  developed,  t!ie  urine  beconn-s  more  and  more  concentrated, 
of  a  high  specific  gravity,  and  more  and  more  acid  in  reaction.  At 
the  same  time  the  ve-^ical  mucous  membrane  in  the  vicinity  of  the 
neck  of  the  bladder  Ijecomes  hypercmic  or  even  actually  inflamed. 
As  a  result  of  this,  vesical  tenesmus  of  such  intensity  has  been  knouu 
to  occur  as  to  require  the  use  of  the  catheter  for  its  relief.  Accord- 
ing to  Finger  ("  Pragcr  Vierteljahresschr.  f.d.  prakt  Hetik.."  1849, 
Bd,  IV),  this  vesical  inflaninialion  m^y  extend  into  the  ureters  and 
reach  the  pelvis  of  the  kidneys.  When  the  attack  of  inflammation 
of  tlie  bladder  is  mild,  it  promptly  jnelds  to  the  use  of  alkalis  or 
remedies  which  dilute  the  urine.  As  these  m.ay,  however,  increase 
the  diarrhea,  it  ii*  .sometinurs  adii-sable  not  lo  give  alkalis,  but  to 
treat  the  vesical  complication  locally  by  irrigations,  etc.  In  women 
catarrhal  and  diphtheric  inflamnwtions  of  the  vagina  and  uterus 
ha\'c  been  ob5cr\'cd. 

The  Urine  in  Dysentery.— The  virine  is  sciiity,  highly  col- 
ored, and  highly  acid.     On  cooliiig.it  deposits  a  sediment  of  urates. 
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WIkii  the  diiMMse  is  accompanied  by  cysiiiis.  the  evidences  of  this 
iiillammutiDn  arc  found  in  the  urine — viz.,  mucus,  mucopus,  and 
leukocytes.  Albumin  and  indican  arc  frequently  present.  Wood- 
ward {/.  c,  p.  3&6)  holds  that  when  albumin  is  present  in  the  urine 
of  a  patient  suflcring  from  acute  dytientery,  it  ^vill  l>e  found  that  he 
has  previously  presented  symptoms  of  chronic  disease  of  the  kid- 
neys. This  docs  not  conform  to  my  experience.  I  have  [icrsonally 
obscr\'cd  albumin  in  the  urine  of  three  young  patients,  aged  four- 
teen, eighteen,  and  nineteen,  who,  upon  analysis  of  the  urine,  never 
gave  any  evidence  of  renal  disease  prior  to  the  d)'scntcr}'.  The  rela- 
tion of  intestinal  diseases  to  abnormalities  in  the  urine  ha.s  been  con- 
sidered in  a  sejMirate  cliapter  by  Dr,  H.  Adier.  In  all  such  rela- 
tions wc  must  not  only  consider  the  kidnc)'  and  the  renal  circulation, 
bill,  above  all.  the  condition  and  composition  of  the  blood,  for  there 
can  be  no  doubt  that  the  kidnc>'  often  functions  only  as  an  excretory 
organ  for  albuminou$  bodies  which  arc  not  in  adequate  chemical 
form  for  the  blood.  So  much  at  least  is  conceded  for  the  excretion 
of  the  albuniose.5,  tiie  presence  of  which  in  the  urine  is  looked  upon 
as  an  abnormal  composition  of  the  biood,  not  as  disease  of  tlic 
kidney. 

Complications. — Various  complications  may  develop  in  the 
course  of  endemic  dysentcrj'.  Thej-  occur  either  as  the  immediate 
consequence  of  pathological  processes  in  the  colon  or  they  are 
caused  indirectly  by  the  al>sorplion  of  bacteria  or  toxins  from  the 
intestine  and  lympli-channcls.  Among  (he  direct  consequences  arc 
the  gangrenous  an<l  necrotic  proce-i.tes  of  tlie  colon,  producing 
.sphacelus  of  entire  sections  of  tliis  organ  in  extreme  cases  ;  furtlier- 
morc.  Ij-phlitis.  perityphlitis,  intestinal  perforation,  .ind  Cim.<equent 
peritonitis.  Among  those  complications  caused  by  the  absorption 
of  intestinal  bacteria,  paraste*,  or  toxins  are  the  liver  abitcesscs, 
inflammation  of  tlie  parotid  gland,  abscesses  of  the  brain,  lungs, 
and  spleen,  tlie  arthropathies,  or  pseudorheu malic  affections,  and 
various  forms  of  )>araiysis  and  neuritis. 

Periiamtis  as  a  Cprnflicatian. — Woodward  (/.  c,  p.  388)  describes 
a  form  of  peritonitis  developing  from  an  exaggerated  hvjwrcmia  of 
the  peritoneum,  correspomltng  to  thr>»e  |iarts  at  which  the  diph- 
theric process  is  most  intense  or  at  which  the  ulceration  has  pene- 
trated itHMt  deeply.     When  intestinal   ulceration   ha.s  progressed 


beyond  tlic  circular  muscular  fiber  of  the  intestine,  and  is  accom- 
panied by  a  {elastic  effusion  tending  to  produce  adlu-sJons  between 
the  affected  portions  of  the  colon  and  abdominal  walls  or  adjacent 
viscera,  it  is  sometimes  very  difficult  to  ascertain,  even  micfoscopi- 
cally,  whetlicr  perforation  has  actually  taken  place  or  not.  W'ootl- 
ward's  remarks  would  suggest  that  peritonitis  is  possible  without 
perforation.  He  describes  this  as  most  prone  to  occur  in  the 
cecum,  but  it  may  happen  in  any  part  of  the  colon.  During  life 
the  process  is  characterized  b>'  exquisite  tenderness  aloti};  one  or 
more  points  in  the  course  of  the  colon,  and  a  .*tcady  iwin,  which  is 
felt  even  in  the  interval  between  the  paroxysms  of  tormina.  Per- 
fiiration  may  occur  in  any  portion  of  the  colon,  but  at  autopsies 
is  most  frequently  demonstrated  in  the  cecum.  It  is  oflcn  accom- 
panied by  abscess  formation.  |x:rityph!ilis.  whieh  may  disch.Tryc  into 
the  intestine  and  in  rare  cases  extcnially  throuf^h  the  abdominal 
walls.  In  chronic  dysentery  peritoniti.i  may  ^ivc  rise  to  consider- 
able serous  cfTuNon,  which  occasionally  remains  in  the  form  of 
ascites,  even  after  convalescence  has  occurred.  Clinically  peri- 
tonitis as  a  consequence  of  perforation  can  not  be  differentiated 
from  the  general  peritonitis  not  accompanied  by  this  accident. 

Intussuscfftum  and  Ileus. — At  autopsies  on  subjects  (lead  from 
dysentery  intussusception  and  ileus  (intestinal  obstruction)  are  oc- 
ca.sionally  observed,  and  as  they  are  frequently  unaccompanied  by 
the  evidences  of  inflammation,  they  have  been  attributed  to  .s]).a!(tic 
conditions  occurring  in  the  death  agony.  But  occasionally  it  oc- 
curs in  dysenteric  cases  during  life,  giving  rise  to  the  charactcri.stic 
symptoms  of  intestinal  obstruction.  Woodward  docs  not  report 
any  such  cases  as  having  occurred  in  the  dysenteries  of  the  Gvil 
War.  As  the  fecal  discharges  arc  suppix;sse<l  in  dysentcrj'  and  the 
dysenteric  discharges  themselves  consist  only  of  mucus,  pus.  blood, 
and  bloody  serum,  intussusception  or  other  form  of  obstruction,  if 
it  occurreil,  would  not  interfere  with  the  discharge  of  ihesc  mate- 
rials from  portions  of  the  intestine  located  below  the  point  of 
obstruction.  The  other  symptoms  of  obstruction — via.,  obstinate 
constipation,  vomiting,  abdominal  tenderness,  pain  which  i.<  both 
continuous  and  spasmodic — arc  not  sufficiently  chnracteristic  for  a 
diagnosis,  as  they  occur  also  in  d>'scntery.  The  symptom  of  con- 
stipation   loses   its    di.ignoittic  value,  for   the  reasons  Just  stated. 


■ 

I 

■ 


ABSCESS   OP  THE  UVER. 


>» 


Inb^nal  obstnictiAn  occurring  as  a  coinplitation  of  dysentery 
would,  llicrcforc.  probably  <.-scape  recognition  during  life.  There 
arc  rare  cases,  however,  in  which  the  intestine  caught  in  the  intus- 
susception sloughs  away  and  is  discharged  by  the  evacuations  dur- 
ing the  life  of  the  patient.  The  occurrence  of  the  syiu|>tonis  above 
mentioned  during  an  attack  o(  diarrhea  would  be  mucti  more  likely 
to  attract  attention  than  when  tliey  occur  during  dysentery,  for  in 
that  case  the  s>'mptoni  of  constipation  would  be  more  characteri.'<tic 
(see  literature  on  liie  subject  by  J.  J.  Woodward,  pp,  390  and  yjl). 

Abscess  0f  thf  Liver  {^Hepatitis  Supfnrratita). — This  is  one  of  tlie 
most  frequent  com  pi  lai  lions  of  trndcinic.  amebic,  or  tropical  dyscii- 
terj'.  In  epidemic  dysentery  hepatic  abscesses  arc  rare.  Kartulis 
(/,  «■.)  ha.»  collected  4790  cases  of  dysentery  reported  by  various 
clinicians  in  tropical  countries,  among  which  were  observed  957 
liver  abscessct.  Acconling  to  the»c  statistics,  this  complication 
occurs  in  20  per  cent,  of  the  cases  of  tropical  dysentery.  The 
same  author  lias  tabulated  474  caites  of  e|M<lemic  dysentery,  in 
which  occurred  thirt>--six  hepatic  abscesses — about  7,6  per  cent 

The  following  statiiitic*,  com|>iIed  by  the  author,  are  of  interest  in 
this  connection.  Tiiey  are  for  the  largest  part  included  in  the  sta- 
tistics of  Kartulis : 


CASES  OF  ABSCESS  OF  THE  UVER  AS.SOCIATF.D  WITH 

DYSENTERY  IN  INDW. 

Airroruu  on 

AltlKlK*.  Dtuixtiuv. 

Ballincnll.  ■■  tactical  Obsemtioni  on  Vr*n,  PpeiUnr.  ■«]  Livn 
CoaiplaiDi  ia  liiilis,"  Edtnbtiieh.  tStS, 35 

Annntcy,  "tiitraxt  of  India."   I."iu1nci,   iSaS, 51 

Waring,  "An  loquirjr  IniD  th«  Sialuiics  and  Pathokgyar  Livt* 
AbKot,"  'I'rcbandnnn.  1854,  .    .        ....  

Ettb,  "  Mnlkal  Nutra  011  DyxintHy,"  "  Indian  Aoiuilt  of  MmL 
Sd.,"  Ociobci'.  1S5S.  

Kankini;,  "SladMkal  Glranui|rt  bum  ihc  Rcowd*  of  At  Seoood 
htadiu  Eutajxan  Ub")*  li^ntry  for  iJie  Vtan  1840  to  l86a 
taclaiiTc,"  •'  Madm  Quar.  Jour,  of  the  Med.  StL,"  *oL  VII, 

1M3 

U«o««.  "The    R«U(ioa  of  \*jiea\erf  to  AbiMia  of  the  Livn," 

"TtMU.af  dw  MciL  and  Phya.  Sor.  of  Bnnbaj,"  toL  mi, 

1863, 

MaqihcnoB,  ■■  On  Ilrneal  D>^i>(«Tr,"  Calciuia.  1S50,    .... 
OnickeitMMty,  "Cnwi  Ittmiraiivp  of  llw  FatlwIoKr  cf  J>T»cntfrr." 

"iMdiaaAnMb  of  Mcd.Sci.,"   vol.  xix,   1S65 
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CASES   OF   ABSCESS   OF  THE  LIVER   ASSOCTATED   WTTH 
DVSENTEKV   IN   ALHIEKS. 

Acmraics  ■>«        UfVBa 

Airmou.  DvMMTsuv. 

Caltrliiup,  "  Ktclicrchri  (ur  la  dj^wnlerlr  dii  Nivd  dt  TAfili^ue," 

"Kcccuildc  M^ni,   lie  moi.,  «K.,   Milit«iirc,"  viil,   1851.      .        340  47 

Minircl.  "  De  la  cuiiicldcncc  ilc  I'lieptiile  o\i  d«*  bImcfu  du  IcM 

sT*c  la  d/wiilarw  ilimt  Ic  pavt  i:!iaudjk,"  Pant,  Thctlt  No.  51, 

>8SJ _5;6»  _I33 

loot  i8j 

In  rare  cxscs  the  dysenteric  hepatic  abscesses  are  aasodated  wit 
]3iiIiiioii;iry  and  cerebral  absct^sses.  but  the.ie  complications  occu 
tiiily  in  tiie  undomic  rorm.     Councilman  and   Lallcur  observed  si 
cases  of  hepatic  abscess  among  nine  cases  of  amebic  dyscntcrj' 
\V.  T.  Howard,  Jr..  and  C  F.  Hoover  ("Amcr.  Jour.  oT  the   M 
Sd.,"  August  and  September.  1897)  observed  ihrcv  cases  of  hepati 
abscess  in  four  cases  of  dysentery.     Two  of  the  hepatic  ahsccssi 
communicated  with  the  right  pleural  cavity  through  the  diapltmgi 
These  authors  give  an  explicit  account  of  the  etiology,  syitiptoma 
t'llijgy,  and  ])alhulogy  of  hepatic   abscess.     According  to  Roiii 
15  per  cent,  and  according  to  Chvostck,  35  per  cent,  of  tb 
liepatic  abscesses  arc  painless.     The  nmd)ii.'  or  tropical  abscciu  ii 
located,  in  the  majority  of  cases,  in  the  posterior  or  suixrrior  por- 
tion of  the  liver.     Voniitiny,  icterus,  and  ascites  are  comparative! 
rare  complications.     Involvement  of  the  peritoneal  covering  of  tl: 
liver  gives  rise  to  a   friction  which   may  be  jialpable  as   well  n. 
audible.     The  friction  sound  is  heard  in  ihc  a-villary  line, 
the   eighth  and  tenth  ribs,  and  must   l>e  dilTerentiated   from 
sound  which  may  be  caused  by  pleuritic  inHammntions.     The  da 
phiagm  may  be  involved,  and  through  inflammation  it  may  loii 
its  muscular  cont radii ity,  become  alteiiuatcd.  and  no  longer  rcsi? 
the  negative  thor.icic   pressure  and   the  aspiration   of  the   lun: 
When   the   lung.s   retract,    the    diaphnigm   and   the   liver    follow 
upward.     This  is   followed  by  the   clinical  sign   of  dy>pnca   and 
cyanosis.     In  rare  cases  it   may  become  important  to  di^ttinguish 
between  iiifraphrcnic  and  supr.iphrenic  location  of  pus.      For  thl* 
purpose  it   has  been  suggested  that  a  trocar  be  inserted  into  tlic 
region  made  out  as  being  affected  with  the  abscess.    If  the  pus  flows 
out  during  inspiration,  it  is  infniphrcnic ;  if  during  expiration,  it  is 
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Mipi^ibrenic  or  iiUrattioracic.  This  trst  is  not  alu'ays  rcliiiblc.  Tor 
adhesions  between  the  liver  and  the  diaphragm,  or  bclwccii  the 
pleura  and  the  diaphragm,  may  frttstnitc  the  clinical  value  o(  this 
sign,  as  was  shown  in  case  2  o(  Howard  and  Hoover  (/.  c),  where 
the  pus  flowed  out  during  cx])iratio(i  and  tlie  abscess  was,  neverthe- 
less, in  the  liver,  or  infraphrcnic. 

Councilman  and  Lafleur  found  the  Amtcba  coli  in  the  pulmonary 
abscesses,  and  Kartulis  found  tlicm  in  the  abscess  of  the  pleural 
spaces  aAcr  pcrfoiation  o(  the  diaphragm  from  a  liver  abscess. 
AiKceits  of  the  spleen  has  been  observc<l  only  once  by  Kartulis. 
In  80  cases  ot'  idiopathic  ulcerative  colitis  J.  F.  Gcmmel  (/.  c.)  has 
observed  but  2  liver  abscesses.  In  156  cases  of  acute  or  chronic 
inflammation  of  the  intestinal  mucous  membrane  without  ulceration 
{\Voodwar<l,  /.  c,  p.  548)  there  was  but  i  case  of  hepatic  abscess, 
but  in  1 1 5  cases  of  diphtheric  dysentery  there  were  3  cases  of 
single  abHceiss  and  4  of  multiple  abscesses.  Adding  tlicse  .-tnd  a 
few  other  stray  cases  together.  Woodward  collects  14  cases  of  mul- 
tiple abscess  and  9  of  lani^  single  abscess  in  511  cases  of  flux  in 
which  the  intestine  was  ulcerated,  and  but  a  single  case  of  large 
hejMtic  abscess  in  156  cases  of  flux  in  which  tlie  intestine  was  not 
ulcerated.  \\'oodward  gives  also  an  excellent  compilation  of  statis- 
tics and  clinical  rqwrts  on  hepatic  abscess  up  to  the  time  of  his 
publication. 

Infiammalhn  ef  tht  Spmal  Cord  and  Nerves  as  Comf^Uatioas.^ 
The  arthropathies  and  pseudo-rheumatism  arc  complications  of 
<iysentery  which  are  occasionally  met  with  after  the  violence  of  the 
attack  has  been  spent  But  I  have  seen  two  cases  of  epidemic  dys- 
entery' which  were  prccetlcd  !>>'  {iseudo- rheumatism  in  all  the  joints 
five  daj's  before  the  dysenteric  attack  manifested  itself.  If  the  cases 
are  slight,  the  paiiw  are  generally  felt  only  in  the  muscles  of  the 
abdomen,  back,  breast,  and  thigh.  Sometimes  the  pains  arc  local- 
jjted  in  one  joint.  Tlie  large  j<iims.  the  knees  especially,  arc  miist 
frequently  aflcctcd.  Pseudo-rheumatic  aflection  of  alt  the  joints — 
the  S4i-c;illed  polyarthritis  pscitdo-rlieumatica — is.  fortunately,  a  nre 
occurrence,  and  obsen-cd  only  after  extremely  severe  attacks  of  dj's- 
entcr\'.  We  have  no  meims  of  telling  whether  or  not  a  given  case 
of  dysentery  will  be  followed  by  arthritis.  When  once  dc\-clopcd, 
however,  it  has,  in  my  exi>erience,  proved  a  tong-continuing  and 
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wcarisoiDi:  complication.  Cardiac  comiilicalions  have  so  far  been 
rarc'ly  rq>t>ned  in  liiis  connection.  The  prognosis  of  this  compli- 
cation IS,  as  a  rule,  favorable,  as  inoKt  cas<:s  recover  without  any 
ankylosis. 

Myelitis  ami  NfuritU. — Damaschtno,  von  HorTmani),  and  Lavcran 
have  reported  complicilions  of  myelitis  following  dysentery,   and 
Delioux  de  Savignac  ("Traitc  de  la   Dyscnlcrie,"  1S63)  lias  ob- 
served two  cases.     As  a  riili;,  this  complication  expresses  ttself  in 
the  form  of  paraplegias  or  hemiplegias  of  the  exircmities.  which  arc 
either  complete  or  partial,  and  may  be  accompanied  by  pains  or  be 
painless.     A  curious  observation  has  been  made  in  connection  with 
these  ner\'<>u3  lesions,  and  that  is  tliat  tlie  dysenteric  symptoms 
may  suddenly  disappear  with  the  onset  of  the  paralysis.     The 
occurrence  nf  paralysis  in  connection   with  dysentery  as  an  occa- 
sional complication  was  known  to  Galen,  who  atlnbuied  it  to  the 
injudicious  suppression  of  the  discharge'<  by  rash  medication.     S. 
Weir  Mitchell  {'■  Paralysis  from  Peripheral   Irritation,"  etc.,  "  New 
York   Medical  Journal,"  February,  1866)  states  that  he   has   seen 
many  cases  of  paraplegia  following  upon  dyscnter>*,  acute  or  chronic. 
In  the  statistics  given  by  Woodward  on  this  subject  (/.  c.  p.  410) 
we  find  only  one  case  of  paralysis  following  acute  dysentery,  and 
nine  other  cases  following  in  what  were  reported  as  chronic  diar- 
rhea.    The  statistics  of  this  part  of  Woodward's  magnificent  report 
seem  unreliable,  owing  to  the  defective  clinic.il   reports  from   which 
he  had  to  make  tliem  up.     One  can  not  fail  to  };atn  thu«  impression 
in  view  of  the  above  remark  of  S.  Weir  Mitchell  concerning  the 
greater  frequencj-  of  this   complication.     The  observations  of  this 
scholar  were  made  in  the  .-\rmy  Hospital  for  Diseases  of  the  Ner- 
vous System  in  Philadelphia. 

Some  of  the  cases  of  this  complicition  which  have  been  reported 
in  literature  are  probably  due  to  lead -poisoning — probably  from  the 
use  of  acetate  of  lead  in  the  treatment  of  the  disease.  If  the 
patients  are  thoroughly  exhausted  from  the  dyscnterj',  the  progno- 
sis  of  the  myelitis  is  unfavorable,  but  if  they  have  sufficient  \-itility, 
recovery  is  jirobable.  Nothing  positive  is  known  of  the  pathogcncsU 
of  this  complication :  it  may  be  clue  to  direct  infection,  to  autointoxi- 
cation, lo  trophic  influences,  or  it  may  be,  as  Lcydcn  holds,  a  genu- 
ine neuritis.     Pcrsonallv  I   have  observed  two  cases  of  neuritis  fol- 
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lowing  exceptionally  severe  dysentci^-.  In  one  male  patient  the 
neuritis  seemed  to  involve  only  the  scnsorj-  fibers  of  the  right  leg, 
causing  intense  neuralgia,  which  lusted  fourteen  days,  than  ceased 
in  that  limb  and  appeared  in  the  left  leg. 

Symptomatology  of  Other  Endemic  Forms  of  Dysentery. 
—Among  the  othtr  forms  of  endemic  dysentery,  reference  must  be 
had  to  the  d}'sentCTy  of  Cochin  China,  of  Japan,  and  of  the  I'hil- 
ippine  Islands,  ami  other  forms  wliich  have  been  <)escribed  by  Eng- 
lish physicians  in  India  under  the  name  of  xvhiu  fiux,  white  purging. 
or  hill  diarrhea.  According  to  I"ayir,  it  is  identical  with  the  chronic 
diarrhcic  or  dysenteric  form  of  Cochin  China.  Under  the  name  of 
"spruc,"aformof  dysentery  occurs  in  JavnandChina  which,  accord- 
ing to  Moursou.  is  identical  with  the  white  flux.  Kasch  {"  Virchow's 
Archiv,"  142)  has  described  it  aii  a  chronic  diarrhea  associated  with 
chronic  gastritis,  atrophy  of  the  intestinal  mucosa,  and  contraction 
of  the  liver.  It  is  not  definitely  settled  whether  this  a^ection  is  a 
chronic  dy5entcr>-  or  an  independent  disease.  There  can  be  no 
doubt  that  chronic  diarrhea  and  dysentery  are  two  entirely  dilTcrcnt 
disea.ies.  Complications  of  the  two  may  occur,  and  then  they  may 
not  be  so  easily  distinguishable  clinically.  Kurtulis  thinks  tliat  sprue 
is  an  independent  disease,  not  a  dysentery.  P'inally,  we  will  briefly 
refer  to  a  disease  of  the  colon  which  is  known  as  the  di<irr)K-a  of 
pilgrims,  and  which  wa^  first  described  in  reports  of  quarantine 
physicians  from  ports  along  the  Red  Sea.  Occasionally  it  presents 
tile  form  of  severe  diarrhea ;  at  other  times,  of  chronic  dysentery. 
Screrc  cases  have  even  been  confounded  with  cholera.  The  patients 
come  mainly  from  the  pilgrims  which  have  returned  from  Mecca. 
In  1893  there  were  1940  of  such  pilgrims,  according  to  Zacharia- 
dis,  received  into  the  hospitiil  of  Tor.  Of  these.  1601  were  suflTer- 
ix^  from  gastro-cnteritis,  and  many  of  these  had  genuine  dysenteiy. 
Kartulis  and  Kaufman  consider  that  the  pilgrim's  diarrlica  is  a  sim> 
iL-ir  disease  to  the  Cochin  China  diarrhea  or  to  the  white  flux,  but 
that  among  those  afflicted  tlwre  arc  many  who  have  the  t)'pical 
amebic  dysentery. 

To  revert  once  more  to  the  8}-m(»tiM>iatoIogy  of  epidemic  dysen- 
tery, we  may  briefly  say  tliat  in  the  beginning  it  is  very  much  like 
that  of  the  endemic  or  amebic  <l)'sentery.  .-\s  tlie  disease  pro- 
gresses, however,  it  may  show  essentially  different  symptoms  from 
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the  endemic  form.  Tlic  ligbt  cases  of  epidemic  dysuntcry  liave 
been  spoken  of  as  catarrhal,  and  the  grave  cases  as  diphtheric  or 
croupous. 

Catarrhal  Stage  of  Epidemic  Form. — The  disturbances  of  the 
genenit  condiiimi  of  tlic  btnly  are  more  pronounced  and  mon;  regu- 
larly present  tlian  in  the  endemic  form.     This  stage  may  exhibit  a 
variety  of  clinical  pictures,  at  times  so  cliar-tcteristic  that  lliey  have 
been  described  as  sepai-ate  types  of  the  disease  under  the  name  of 
rkeitmaiic.  bilioui,  and  ckoii-rifprm  dyttnury.     The  rhtumatic  w\- 
et>'  is  a  dysentery  associated  with  s>'ntptoms  of  rhcuntatisin.  local- 
ixed  in  one  joint  or  atticking  sevoml;  the  muscular  and  articular 
pains  arc  probably  due  to  autointoxication.     Tlic  bilious  forin  is 
charactcrixcd   by  hiUous    vomiting,  fever,   headache,  and    tctcroid 
pigmentation  of  the  skin  and  conjunctiva.     The  ckoleri/ortn  X\ye 
occur*  most  frequently  in  diphtheric  and  croupous  dysenter)*.     The 
prcxiromal    stage    presents    irregularities  of  the   stools,    anorexia, 
nausea,  and  vomiting.      Hiarrlica  and  general  weakness  sUrl   the 
disease,  which  is  then   rapidly  associated  with  colicky  pains,  thin 
but  .'^till  fecal  stools,  and  violent  tenesmus.     In  the  beginning  the 
number  of  the  stools  is  from  four  to  »x  in  twenly>four  hours,  but 
they  increase  in  number  and  offensivencss  according  to  the  intensity 
of  the  dtsKisc.     The  tongue  may  be  dry  or  very  much  coated. 
The  pulse  is  small,  compressible,  and  averages  about   lOO  beats  in 
the  minute.     Frequently  there  is  slntngury.     On  |>al{>.-ttion  and  per- 
cussion nothing  can  be  asccrlaincd  but  sensitiveness  to  pressure  in 
the  left  iliac  fossa  and  in  the  umbilical  region.    The  transverse  colon 
jnay  be  distended  and  tym|>anitic.     After  a  duration  of  from  one  to 
tivo  weeks  the  CLses  recover,  generally  withnut  complications.     The 
stool,. which  is  at  first  like  gruel  and  gives  evidence  of  the  presence 
.of  bile  constituaits.  but  of  a  very  fetid  odor,  later  on  liccomcs 
watery,  almost  odorless,  and  containing  a  few  clumjw  or  (IrKculcnt 
material.   Microscojiically  the  stools  show,  in  addition  to  undigested 
food  remnants,  bacteria,  blood  elements,  epithelial  and  piis-celhtt 
intestinal  cpithi-liitni,  but  no  ameba;. 

Diphtheric  or  Croupous  Stage  of  Epidemic  Form. — This 
.st^gc  of  cpidimic  dysentery  is  chaiactcrizcd  by  frequent  evacuations 
accompanied  by  tenesmus  and  great  abdominal  pain.  Vbe  tetnper.-t- 
jurc  is  normal  or  subnormal,  and  the  pulse  may  become  so  soft  and 


\ 


CHBONIC  OYSBNTERV. 


565 


compressible  that  it  frequently  can  iiot  be  felt  at  all.  Palpation, 
auscultation,  aiitl  percussion  elicit  nothing  but  great  distention  of 
the  abdomen,  which  is  very  sensitive  to  prwoure.  The  other  ab- 
dominal organs  outside  of  the  intestines  do  not  give  evidence  of  any 
s|M;cial  invoIvenienL_  The  st<K>is  art  of  a  bloody  red  color  in  the 
beginning,  but  later  on  arc  dark,  and  even  black,  generally  con- 
taining patches  of  necrotic  mucosa.  They  are  of  an  extremely 
gangrenous  odor.  Microscopically  they  contain  enormous  masses 
of  microbes,  cellular  detritus,  pus,  blood,  and  necrotic  tissue. 

The  various  forms  of  epidemic  dyscntcr)-  doubtless  have  a  differ- 
ent etiolo^,  and  it  i«  natural,  therefore,  tliat  the>'  should  present  a 
variety  of  clinical  pictures.  In  some  epidemics  this  picture  is  that 
of  .■•impic  (.7itiirr)ial  d)'scnter>'  of  a  bcnifjii  ly\K  and  short  duration. 
In  others,  however,  wc  arc  confronted  with  the  giave  symptoms  of 
diphtheric,  croupous,  or  gangrenous  colitis.  These  latter  forms 
may  eventuate  into  the  so-called  typhoid  or  choleriform  dyscntcr)'. 
In  the  typhoid  forms  wc  may  have  the  clinical  picture  of  enteric 
fever,  witli  the  \'cty  intense  s>Tnptoms— exceptionally  high  temper- 
ature, deltritim.  uncomciousiies.t,  and  coma.  Even  bed-sores  and 
cutaneous  hemorrhages  have  been  described  in  this  variet>'  of  epi- 
demic dyscnter)-.  The  choleriform  variety  runs  its  course  under 
the  clinical  picture  of  cholera. 

Prognosis. 

The  prognosis  of  uncom)>licated  t!>-sentery  is,  as  already  stated, 
favorable.  I'lint  has  proved  that  this  t>-i>e  may  terminate  in  recov- 
ery spontaneously,  but  in  Uie  di]>htht:ric  or  croupoiis  stages  the 
prognosis  is  grave.  In  cases  in  which  gangrene  has  supcr\'cncd  the 
outI<x>k  is  hopeless.  Death  may  occur  from  sepsis,  exhaustion, 
hemorrhages,  intestinal  perforation,  peritonitis,  etc. 


CHROMC  DVSE>rrERV. 
Kolh  endemic  as  tvcll  as  epidemic  dysentery  may  become  chronic, 
but  this  is  especially  so  of  the  endemic  form,  or  amebic  dysenter>', 
which,  under  certain  conditions,  may  result  in  an  exceptionally  long 
continuance  of  the  ulcerative  process,  with  litlle  or  no  tendency 
toward  hc.tling.  Chronic  dysentery  is  particularly  frequent  after 
militar)'  encampments  aiid  in  large  institutions,  which  is  probably 
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attributable  to  the  fact  that  the  causes  which  led  up  to  the  origiiiat 
att^ick  arc  ^encnilly  jKrsisteDt  under  .such  comlttioiis.  iiiid  consutute 
a  ncvcr-ccasing  danger  of  infection.  We  shall  refer  to  this  again  in 
<liscu».sing  rropliyiaxis.  'The  causes  of  chronic  dysentery  are.  in 
various  cases,  improper  diet  or  rcluin  to  the  diet  which  caused 
tlie  original  attack  of  the  disej.'.e — infected  drinking -water,  neglect, 
incorrect  therapeutic  management,  paiticularly  the  abuse  of  mer- 
cury, and  in  rare  ca.set>,  perhaps,  an  individual  pix:di!)|>oMtion. 
Chronic  dysentery  presents,  in  the  majority  of  cases,  the  symptoms 
of  a  severe  chronic  entciids. and  with  alternating  improvcmentt  and 
aggravations  it  may  extend  for  months  and  years.  The  slightest 
dietetic  errors  or  exposure  to  cold  seemingly  bring  on  a  new  attack. 
The  patients  emaciate  to  skin  and  bones  and  arc  psychically  very 
much  depressed,  but  may  be  able  to  follow  their  usual  occu|>nlions 
with  few  interruption:«.  Other  ca-ses  of  chronic  dysentery  are  con- 
tinuously compelled  to  remain  in  bed.  Such  cji-scs  emaciate  verj' 
rapidly  and  appear  like  living  skeletons,  with  immensely  distended 
and  tymp^mitic  abdomen.  The  transverse  colon  is  often  p4lp>ible, 
by  reason  of  its  increase  in  thickness,  due  Co  the  chronic  inflam- 
matory process.  Death  may  occur  from  asthenia,  cardiac  failure, 
marasmus,  perforation,  peritonitis,  or  abscess  of  the  liver.  Recov- 
ery, however,  has  been  observed  even  in  severe  cases,  Tlic  evac- 
uations in  chronic  cases  occur  without  tenesmus,  and  with  but  very 
slight  pain.  They  are  generally  hquid.  of  a  jellowish-grccn  or 
blackish -brown  color,  containing  blood,  mucus,  and  pus.  The  liver 
is  the  most  frequent  organ  tliat  is  involved  secondarily  in  the  pro- 
cess. This  seems  to  have  been  a  rare  comphcation  in  the  autopsies 
that  came  under  the  observation  of  J.  J.  Woodward  (/.  r.).  for  he 
gives  only  4  cases  of  abscesses  of  the  liver  in  156  cases  of  acute 
and  chronic  catarrhal  Inflammation  of  the  intestinal  mucosa,  and 
115  cases  of  diphtheric  dysenlciy ;  wherea.s  the  Britifth  writers 
whom  he  quotes  (/.  i-..  p.  549)  give  90  hepatic  abscesses  in  494 
autopsies.  The  liver  is  generally  hypertrophic  and  painful  on  pres- 
sure, even  if  there  be  no  hepatic  abscess.  There  is  generally  a 
bronchitis,  .in d  the  heart-.sounds  are  difficult  to  make  out  by  auscul- 
tation. It  is  in  chronic  dysentery  that  the  condition  knou'n  aw 
licntcry.  which  !  have  elsewhere  described,  it  most  frequently 
seen,  and  characterized  by  the  undigested  condition  of  the  food  a.<t 
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recoi:;niafd  in  the  stools.  There  arc  mainly  three  X'arictica  of  chronic 
dysenlirr)- : 

yarifty  i. — The  symptoms  of  a  typical  attack  of  dysentery  after 
an  altick  of  nvcmije  intensity  do  not  oea.-9e  entirely,  but  become 
milder,  the  whole  disease  assuming  a  gentler  tjTx:.  This  contin- 
uance of  sym[ilom.s  occum  in  such  as  may  be  the  subjects  of  indi- 
vidual predisposition,  and  who  during  the  entire  time  of  chronic 
dysentery  maintain  well-regulated  habits  of  life  The  chronidty 
extends  from  two  to  four  months,  but  is  c\'cntua!ly  arrcstcd. 

Varifty  3. — An  acute  attack  of  dysentery-  ceases  entirely,  but  a 
relapse  occurs  during  conx'alcscencc,  which,  after  s-arj-ing  periods 
of  time,  mxf  show  alternating  improvements  and  aggravations. 
Long-continued  attacks  of  diarrhea  may  alternate  with  periods  of 
obstinate  constipation.  Emaciation  and  hepatic  compliciitions  are 
frequent  if  the  disease  is  neglected, 

i'ariity  j. — This  variety  be^ns  under  tlie  guise  of  3  surreptitious 
catarrhal  diarrhea,  the  dysenteric  nature  of  the  disease  remaining 
hidden  or  unrecognin:<l  until  the  inflammator}'  process  in  ttie  colon 
has  assumed  an  ulcerative  type.  In  this  variet)'  evacuations  of  an 
ordinar>-  diarrhdc  character  alternate  with  t>'pical  dysenteric  AooXi 
— i.  <*.,  fetid,  bloody,  and  mucous  masses,  accompanied  by  tenesmus. 
After  from  two  to  three  months  of  tliis  proce$«.  general  marasmus 
and  exhaustion  follow. 

Pathology  of  Chronic  Dysentery. — Wootlward  includes  under 
chronic  d\'scnter>-  all  fluxes  observed  during  the  Civil  War  among 
the  troops  with  the  exception  of  those  resulting  from  tubercuUu* 
ulceration  of  the  intestines.  Anatomically  the  chronic  fluxes  might 
be  naturally  divided  into  two  great  groujis:  (l)  Those  resulting 
from  chronic  inflammation  of  the  mucous  membrane  of  the  intes- 
tines with  or  without  ulceration  ;  (2)  those  resulting  from  large 
unhealed  ulcers  left  after  the  separation  of  diphtheric  sloughs. 
The  sj-mptoms  of  both  tltesc  types  of  chronic  <)ysenlery,  as  ivell 
as  the  treatn)cnt  to  be  pursued,  arc  so  ^milar  that  the  doubtful 
attempt  to  establish  clinical  distinctions  based  upon  these  ana- 
tomical grounds  would  serve  no  u.scful  purpose.  Similarly,  a  sub- 
division of  these  cases  into  chronic  diarrhea  and  chronic  dysentery', 
in  accordance  with  the  presence  or  absence  of  tenesmus,  pus.  mucus, 
mucopu»,  or  blood  in  tlte  stools,  would  not  be  found  to  correspond 
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with  anatomical  classification.  In  chronic  fluxes  followiiig  acute 
dysentery  the  tenesmus  very  often  ceases  after  the  sepantlion  of 
diplithcdc  sequestrations,  so  tlial  this  is  not  a  distinguishing  symp- 
tom. Concerning  the  occurrcnccofintestin.il  strictures  and  stenoses 
as  a  result  of  contraction  of  dysenteric  ulcers,  to  which  attention  was 
first  called  by  Rokilanski  ("Ocstcr.  Jahrb.,"  Dd.  xviii,  iS39,S.  13). 
Woodward  states  that  of  the  entire  enormous  clinical  and  patholog- 
ical matcri.'d  collected  in  his  work,  not  one  case  has  been  reported' 
to  the  Sur^on  General's  office  cither  durin)^  ihe  war  or  Nincc,  and 
the  Army  Medical  Museum  does  nnt  possess  a  single  specimen  of 
stenoses  from  this  cause.  This  is  an  important  denial  of  the  fre- 
quency of  intestinal  strictures  resulting  from  dysenteric  ulcers,  an- 
opinion  held  by  a  numl^cr  of  German  writers  (see  "  Strictures  of 
Intestines."  Chap.  xxv). 

The  intestinal  lesions  of  chronic  dysentery  may  be  arran-^cd  in 
three  groups,  which  may  exist  cither  singly  or  variously  combined: 
(1)  Chronic  inflammation  of  the  mucosa  or  snbmuco.sa  without' 
ulceration;  (2)  chronic  inflammation  associated  with  rolltcutar  .ind 
other  ulcers  of  the  colon,  at  times  complicated  with  a  pseudo- 
membranous exudative  inflammation  between  the  ulcers;  (3)  ex-' 
tensive  ulcerations  o(  the  targe  inte.stine  as  a  consequence  of 
sloughing  during  a  previous  attack  of  acute  diphtheric  dysentery. 
In  tlie  chronic  inftammation  withnut  intestinal  ulceration  curious 
cyst-like  formations  arc  met  with  in  the  submucosa,  ^irying  in  sire 
from  iV  to  Ji  of  an  inch  in  diameter.  They  contain  a  gelatinous, 
thick,  or  mucoid  fluid.  Woodward  (/,  c,  p.  $13)  has  jjiven  an 
excellent  chromolithograph  of  these  gelatinous  cysts  of  the  colon 
in  chronic  dysentery. 

Follicular  and  Other  Ulcers. — In  the  preceding  1  have  already 
given  a  description  of  the  histological  character  of  tlic  ulcers  of 
amebic  dysentery.  Concerning  the  ulcers  of  chronic  dysentery*.  I 
should  add  that  they  arc  always  accompanied  by  thickening  of  the 
mucosa  and  submuco-sa,  and  sometimes  of  the  remaining  hiyers  of 
the  colon.  This  hypertrophy  of  the  layers  may  assume  such  di- 
mensions as  to  cause  a  contraction  of  the  colon, — a  narrowing  of  its 
lumen. — giving  it  a  hard  and  rigid  feeling.  This  condition  may- 
extend  over  the  entire  colon  or  be  limited  to  certain  parts,  Tlie 
submucosa  sometimes,  on  sections  cut  pcrpendiculariy  to  the  mu- 
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cosa,  presents  a  very  characteristic  whitish,  semitratuluceiit  ap|>e.ir- 
aiicc.  The  ulcers  nuy  ungiiiate  in  ihe  follicles,  or  independently 
of  them  in  the  mucosa  between  the  follicles.  The  folliculiir  ulcer 
appeani  first  as  a  .sujierficial  erosion  destroying  the  true  miicosA 
only,  but  later  on  e.vtcnding  into  the  submucosa.  This  kind  of 
ulcer  ii  at  the  beginning  quite  small,  so  that  at  the  autopsy  numer- 
ous small  isolated  depressions  or  losses  of  substance  are  noticeable 
where  the  follicular  ulcers  exi.ttcd.  One  of  the  plates  in  tht^tchapter 
illustrates  such  follicular  dyscntcr>' ;  it  was  taken  from  a  specimen  in 
the  Pathological  Mu.^um  of  the  Jolms  Hopkins  Hospital,  through 
the  kindnc&s  of  Professor  \Vm.  H,  Welch.  When  several  follicular 
ulcers  coalesce,  tliiry  form  a  loss  of  substance  very  similar  lo  the 
separation  of  a  diphtheric  slough.  The  ulcers  caused  by  coalescing 
of  several  follicles  present  overhanging  edge*,  from  the  fact  that 
they  spread  more  rapidly  in  the  submucosa  than  in  the  mucosa. 
CourKilman  and  l^ifleur,  afler  an  examination  of  tlie  si>ecimcns  of 
Woodn-ard  in  the  Army  Medical  Museum,  arrived  at  the  conclusion 
tl»at  many  of  these  ca.ses  were  typical  amelwc  dysenterj-.  Both 
forms  of  ulcers,  the  follicular  and  the  nonfollicular  variety,  may 
jienneate  ait  the  layent  of  the  colon,  and  eventually  even  cause 
perforation.  In  a  pathological  specimen  the  follicular  ulcers  ap- 
pear as  small,  rounded,  or  ovoid  depressions,  frequently  giving 
the  impression  as  if  they  were  punched  out  The  nonfollicular 
ulcers  a[>]x^r  as  irregular  erosions  of  lite  mucosa  of  var>'ing  sin;, 
and,  Uke  the  follicular  ulcers,  thc>'  lead  to  destruction  of  the 
true  mucosa  and  submucosa.  The  »lges  of  many  of  the  ulcers  of 
both  varieties  are  sometimes  fringed  with  the  pseudomembranous  de- 
posit The  diphtheric  process  frequently  supervenes  and  complicates 
the  follicular  ulceration  ;  thus  every  phase  of  ttie  diphtheric  infUni- 
matton  can  be  observed  along  witlt  the  characteristic  follicular  ulcers. 
The  degree  to  which  we  can  rccognixc  the  nature  of  the  primary 
lesion  depends  upon  the  stage  of  the  process  at  the  time  of  death. 
The  diphtheric  inflammation  sometimes  proves  fata)  so  promptly 
that  only  a  slight  deposit  between  the  ulcers  is  rect^izable;  in  that 
case  we  sliould  lie  justified  in  concluding  that  tlie  ulcers  were  primary-. 
In  other  cases,  however,  the  patients  survive  until  the  fully  formed 
pseudomembrane  has  sloughed ;  in  that  case  it  is  impossible  to 
ascertain  which  is  the   primary  lesion.     Under  lavorable   circum- 
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stances  iho  ulcers  of  both  vaiictics  may  heal,  RivitifT  rise  to  peculiar 
stdlate  cicatrices  in  the  case  uf  the  follicular  ulcers.  In  fatal  cases 
such  healed  ulcers  or  cicatrices  arc  found  at  intervitls  between 
unhealed  open  ulcers. 

Treatment. 

The  treatment  of  d>'seiuery  may  be  considered  under  three  head- 
ings; (i)  The  pronliyiasis;  (3)  tht;  dietetic  treatment ;  (3)  Uic  phy- 
sical and  medicinal  treatment. 

The  Prophylaxis. — .A.mong  the  most  well-recognizetl  causes  of 
dyseiiter>-  are :  Infected  drinking- water ;  infected,  improper,  unwhole- 
some, or  even  excessive  amount  of  food;  excessive  use  of  vegeta- 
bles and  fruit  or  such  as  have  come  in  contact  with  infected  water; 
abuse  of  alcoholic  beverages;  improper  or  insufficient  clothing; 
neglect  of  disinfection  of  fecal  evacuations.  Neglect  of  such  factors 
would  sufficiently  explain  the  occasional  prevalence  of  dysentery'  in 
military  encimipments,  etc.,  bi-sicRed  cities,  and  large  institutions. 
Whenever  a  large  number  of  hum.in  beings  are  comjjclled  to  live 
together  under  similar  drcum.stances,  the  water  xhouM  be  sterilized 
either  by  boiling  or  satisfactory  filtration.  Fruits  and  vegetables  lliat 
are  necessary  for  food  should  never  be  washed  in  the  water  in  ordinary 
use,  but  only  by  boiled  water.  Strict  supervision  of  the  cooking 
department  and  the  cooks  tliem.^elves  by  the  phyiudans  in  change  is 
indispensable.  The  cooks  of  lai^e  encampments  or  institutions 
should  be  compelled  to  keep  themselves  in  as  aseptic  a  condition 
as  possible.  The  physician  himself  should  be  chief  of  the  kitchen. 
The  hands  and  forearms  should  always  be  <tisinfcctcd  before  pre- 
paring the  articles  for  food,  and  no  individual  at  all  diseased  should 
be  permitted  to  assi.st  in  the  kitchen.  In  summer  the  windows  of 
the  kitchen  should  be  screened  to  prevent  the  entrance  of  flies  and 
other  insects.  All  indigestible  food  must  be  avoided,  but  particu- 
larly so  in  the  tropics.  Even  ramierate  use  of  alcohol  is  unlHrnlihy 
in  tropical  regions.  Much  of  the  dysentery  during  times  of  war  ts 
attributable  to  improper  selection  of  the  army  rations  and  to  im- 
proper preparation  of  the  articles  constituting  these  rations.  Those 
interested  in  the  rations  of  the  Americm  and  foreign  armies  c;in 
instruct  themselves  concerning  them  by  reference  to  \V.  (Oilman 
Thompson's  work  on  "  Practical  Dietetics,"  p^c  680.     It  may  be 
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pointed  out  here  tliat  the  principles  laid  down  by  Captain  Chas.  E. 
WoadrulT,  AssUuiit  Surgeon  U.  S.  A.  ("Journal  of  the  United  States 
Cavalry  Association,"  March,  1894),  are  questionable,  particularly 
the  reference  that  economy  is  essential.  In  view  of  the  fact  that 
dysentery  kills  more  soldiers  than  bulkts,  tlic  policj-  of  economy 
in  providing  the  cheapest  kind  of  food  for  the  soldiers  should  be 
emphatically  condemned — it  belongs  to  the  "penny  wise,  pound 
foolish"  school  of  economy,  wliich  sees  no  further  than  its  nose, 
tries  to  save  in  the  expense  of  the  food  of  tlie  soldier,  and  swells 
the  pension  roll  by  assigning  contracts  to  the  lowest  bidder  in  many 
instances  without  providing  for  the  most  rigid  sanitary  and  chemical 
control  and  inspection  of  the  food -supplies.  On  the  other  hand, 
some  of  Captain  W'oodrufT's  principles  seem  sufficiently  logical  to 
recommend  their  general  execution — for  instance,  that  the  food  of 
tlic  soldier  must  approximate  the  food  of  the  nation  at  lai^e,  30 
that  on  enlistment  there  will  be  no  rapid  change  of  diet  tltat  will 
imjuir  health. 

Diet  and  Nutrition  in  the  Tropics. — It  has  been  supposed 
tliat  much  Icsa  fotxl  is  required  in  the  tropics  than  in  the  temperate 
zone,  because  metabolism  and  tissue  waste  are  much  less  active  in 
warm  temperatures  :  11)us  Maurcl  ("  Ou  r^mc  alimentair  physi- 
ologiquc."  "  Lc  Bulletin  mcdicalc."  1899)  recommends  i.j  gm.  of 
nitrogenous  or  proteitl  food  to  a  kilogram  of  boUy-wcight  in  teni> 
pcratc  climates.  The  ratio  of  the  nitrogenous  food  to  the  non- 
nitrogenou.t  should  be  as  i  is  to  4  ;  the  amount  of  fat  should  be 
one  gmm  to  a  kilogram  of  body-weight  The  remainder  should  be 
given  in  carbohydrates.  Maurcl  belie%'es  that  neglect  to  reduce  the 
amouitt  of  food  in  hot  seasons  of  the  year  and  also  in  the  tropics  b 
responsible  for  a  variety  of  digestive  di-tturbances,  because  the  excess 
of  nutritive  material  is  liable  to  decompose,  and  harmless  intestinal 
parasites  may,  by  this  decomposition,  be  converted  into  p.-ithogenic 
forms.  I  lypcmutrition,  according  to  this,  forms  a  favorable  cul- 
ture-medium in  the  intestinal  canal  for  tlie  development  of  patho- 
genic bacteria.  Accordingly  he  recommends  for  the  tropics  a  diet 
in  which  the  ntlrogeiwus  coiislttucnts  amount  only  to  one  gram  to 
a  kilogram  of  body-weight,  with  the  carl>oh)'d  rates  and  fats  in  the 
same  proportion  as  above  stated.  In  individuals  who  have  to  per- 
form heavy  work  in  the  tropica  he  concedes  an  increase  tn  the 
37 
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nitrogenous  portion  of  the  food  of  one-fifth  of  tlic  abo\'c  amount, 
and  of  the  nonnitrogcnous  iiortion  an  increase  of  two-fifths  o(  tl>c 
above  amount 

The  investifjatinns  of  C.  Kijkmann  ("Vircfaow's  ArchJv."  Bd. 
cxxxin,  S.  Ill)  demonstrate,  however,  that  the  working -classes 
in  Batavia  consume  an  amount  of  food  equal  to  2470  calorics  for 
the  Europeans,  and  2512  calorics  for  tlie  Malays,  so  tlint  there  it 
no  reduction  in  the  amount  of  food  practicable  in  the  tropics  it 
work  h  required  of  the  individual.  It  is  worth  consJdering  also 
that  it  is  not  Ilie  temperature  of  the  air  in  the  tropics  which  controls 
metabolism,  but  the  tem]x;rature  of  the  body  as  maintiined  by  the 
clothing.  The  artificial  temperature  produced  by  our  clotlii'njj  is 
veritably  a  tropical  one  in  ail  zones,  compelling  us  to  exist  at  a 
temperature  of  34"  C.  on  the  average. 

Concerning  the  statement  of  I-jjkmann  (/.  c.)  that  the  rclatiofis 
of  nutrition  and  the  amount  of  food  of  European  and  Malayan  work- 
ing-men in  the  tropics  do  not  differ  c.i.teiitially  from  those  of 
Europe,  which  is  followed  by  the  statement  above  given  that 
2470  calories  is  the  total  amount  of  food  energy  they  take  in,  it  may 
be  stated  that  the  standard  given  by  Molleschott  for  a  man  at  okod- 
eratc  work  is  3160  calories ;  that  given  by  Wolff,  30,^0  calories; 
that  by  I'layfair,  3630  calorii:s,  Atwater's  caloric  standard  for  a 
man  at  hard  work  exceeds  4000  calorics  (■■The  Chcnii.strj'  and 
Economy  of  Food,"  Unitt^d  Stites  Department  of  Agriculture.  Bid- 
Ictin  No.  21,  p.  208),  In  our  country-  the  standard  for  food  re- 
quirements for  laborers  is  liigher  tlian  in  Europe,  the  plaiw  of  hving 
of  the  European  working-man  being  low  in  comparison  to  that  of 
the  people  of  the  United  States,  The  figures  of  the  authors  last 
quoted,  compared  to  tliosc  of  Eijkmann,  permit  of  the  conchision 
that,  after  idi,  the  diet  in  the  tropics  has  been  unconsciously,  per- 
haps, reduced,  because  cxiicrience  has  taught  that  less  f(»od  is  re- 
quired than  under  similar  conditions  in  the  temjienite  climate. 

This  exjjcrience  I  have  personally  made  on  myself  while  travel- 
ing in  the  tropics,  and  have  felt  better  and  was  actually  capable  of 
greater  physical  endurance  when  the  diet  was  reduced  to  about 
2500  catorie-s. 

The  Clothing. — A  frequent  error  made  by  inhabitants  of  the 
tcmpemte  xones  when  traveling  in  the  tropics,  and    also    in   the 
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equipment  of  troops  intended  for  military'  operations  in  tlie  tropics, 
is  that  the  clothing  docs  not  a^ord  sufficti-nt  ]}rotcction  against  t}ie 
frequent  and  brusque  difTcrcnccs  of  tcnipcraturc  aR<l  against  tlie  in- 
fluence of  atmosplieric  niotsture  in  tropical  countries.  The  nights 
in  the  Philippine  Islands,  as  well  as  in  South  Africa,  arc  frequently 
very  cold — at  legist  from  1 5°  to  20"*  C.  colder  than  the  day  temper- 
ature. The  vicissitudes  from  meteorological  changes  arc  particu- 
larly great  during  the  rainy  iteaiKrn. 

Alcoholic  Beverages. — Alcohohc  beverages  act  unfavorably 
upon  tlic  digestive  and  nervous  systems  in  the  tropics.  When 
there  is  need  for  stimulation,  the)'  are  expediently  replaced  by  cof> 
fee.  chocolate,  tea,  or  small  and  rcgttlar  doses  of  strychnin. 

Disinfection  of  Fecal  Evacuations  in  Encampments,  etc. 
— This  is  an  un-solved  problem,  especially  when  lai^c  numbers  of 
hunun  beings  arc  forced  to  live  together,  as  in  lar^e  institutions 
and  army  encampments.  The  gravity  of  the  subject  justifies,  in  the 
first  place,  the  closest  and  severest  supcrvbion  of  the  sinks,  latrines, 
etc..  by  the  military  and  medical  authorities.  The  present  method 
of  disposing  of  fecal  evacuations  in  encampments  docs  not  appeal 
to  my  judgment  as  being  the  he-tt  tliat  can  be  enforced.  It  must 
be  cspcdatly  insufficient  in  tropical  climates.  I  refer  to  the  digging 
of  a  shallow  pit  or  hole  into  which  the  fecal  matter  Ls  di^char^ed, 
and  at  intervals  covered  with  chlorid  of  lime  or  slaked  lime.  This 
can  not  even  ap^iroximately  disinfect  the  mass  of  fecai  matter  that 
accumulates,  which  must  inevitably  pollute  the  atmosphere  by  its 
gaseous  products,  and  the  soil  and  drinking-water  by  the  draining. 
I  would  suggest  the  plan  of  ntaintaining  constantly  a  lai^e  fire  at 
some  distance  from  the  camp  of  each  regiment,  where  each  soldier 
on  having  an  evacuation  should  be  compelled  to  take  it  up  upon 
an  iron  shovel,  and  personally  destroy  it  in  the  flame.i.  In  certain 
places  where  wood  is  abundant,  as  near  forests,  this  would  be  not 
nearly  so  expensive  as  the  use  of  chlorid  of  linw,  but  even  where 
wood  1.4  difficult  to  obtain,  the  greater  expense  of  the  plan  would 
be  far  outweighed  by  the  greater  security  of  the  hygienic  environ- 
ment to  the  camp. 

Dietetic  Treatment. — Few  diseases  are  so  readily  amenable  to 
treatment  tn  their  incipient  stages  as  acute  dysentery.  On  the 
other  hand,  there  i^  no  more  difficult  disease  to  niaruge  dietctically  or 
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iiicdiciiially  lli;in  chronic  ilystrnUTj'.  A  frequent  cauflc  for  regret 
is  ihe  cxpt-iuncc  lliat  liystiUoric  patients  rarc-ly  seek  medical  aid 
immediately  al\er  tlie  first  sj'mptonis  uf  tlie  disease,  a  circuniataiicc 
which  is  particularly  dangerous  in  endemic  or  amebic  dysentery, 
because  tliis  form  readily  becomes  chronic  and  leads  to  complica- 
tions.  According  to  Griesingcr,  the  mortiihly  of  this  form  of  dys- 
entery it)  Egypt  amounts  to  36  per  cent.  These  facts  arc  also 
emphasized  in  tlie  statistics  givini;  the  mortality  of  Europeans  living 
in  tropical  countries  and  the  mortality  among  natives  suficriiiy  front 
dysentery.  Thus.  Hirsch  and  Fayrcr  give  the  mortality  in  India 
at  from  10  lo  20  per  cenL  for  the  Kuropcans.  but  3/. 5  per  cent. 
(Roujc)  for  the  Hindus.  The  mortality  among  the  Engli.^h  soldicrB 
suflTcriny  from  dysentery  in  India  is  1.5  to  5.84  percent.  The 
mortality  of  tho  epidemic  form  in  Europe  is  from  3  to  10  per  cent." 
S/ftriii/  Diet. — The  objects  to  be  accomplished  in  the  diet  for 
dysenteric  patients  are  threefold  :  (1)  To  support  the  strength  and 
nutridon  of  the  patient ;  (2)  to  offer  no  food  that  uill  increase  the 
intestinal  putrefaction  ;  tins  can  be  accomplished  by  the  exclusion 
of  indigestible  food,  which  in  this  cose  embraces  all  solid  diet :  (3) 
ff)od  that  will  at  tlie  same  time  appease  the  intense  thirst  of  the 
patient.  The  most  useful  dietetic  article  that  answers  to  all  these 
indications  is  milk,  which  should  always  he  given  after  it  ha.-c  been 
sterilized  or  Pasteurized.  In  my  experience  there  arc  veiy  few 
patients  who  can  not  tolerate  milk  or  wlio  have  a  repugnance  to  it, 
and  in  these  cases  this  can  be  ox-ercome  by  the  addition  of  sodium 
bicarbonate  or  lime-w.iter.  C.  A.  Ewald  (von  Leydcn's  "  Hand- 
buch  dcr  Emahrungs-Tlierapie."  Bd.  11,  S.  264)  states  that  it  has 
been  his  experience  that  this  aiticle  of  diet  is.  as  a  rule,  not  available 
in  dysenteries.  He  argues  that  it  increases  the  jxiins  and  tenesmus 
and  causes  fullness  in  the  epigastrium  and  vomiting,  and  he  holds 
that  milk  is  proper  only  during  the  period  of  convalescence,  and 
should  not  be  used  in  the  acute  period,  except  a-S  an  addition  to 
glutinous  soup.  I  am  aware  that  milk  can  not  be  given  in  certain 
cases  of  dysentery,  but  from  a  large  number  of  cases  treated  per- 
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sonally  tn  Bay  View  Asvluni  anil  in  private  practice  in  this  city  and 
during  an  cptdcmic  trcitttd  at  Beaufort,  N.  C.  I  consider  that  tht-sc 
cases  are  the  exception.  The  milk  should  be  given  in  a  lukcwann 
condition,  and  in  the  beginning  of  the  attack  not  more  than  one 
()ii;irt  (one  liter)  in  twcnty^four  hours.  This  I  gradually  incrca.sc, 
when  it  is  shoun  that  tlic  food  agrees  u-cll,  to  two  hicrs.  Some- 
tinies  very  small  cguantities  of  milk — for  instance,  two  tablespoon- 
fuls  every  fifteen  minutes— can  be  tolerated  when  it  can  not  be  taken 
otherwise ;  but  I  .ihould  be  loath  to  torture  a  patient  b}'  giving  a 
tablespoonful  of  milk  every  ten  minutes  untiJ  two  liters  have  been 
tnkeii  in  twenty-four  hours,  as  lias  be<rn  recommended  b>-  Berenger- 
Kcraud-  The  addition  of  coffee,  tea,  or  a  little  table  salt  sometimes 
makes  the  milk  jialaUble  when  it  could  not  lie  takt-n  otherwise. 
The  next  most  suitable  article  of  diet  in  my  hands  has  been  e^- 
albumen  or  geliitin  albumin.  Tht^  white  of  eggs  is  hciiten  up 
thoroughly,  the  froth  removed,  and  brandy  added  in  the  proportion 
of  one  tiiblespoonful  to  the  whiles  of  three  eggx.  This  can  be 
sweetened  to  taste  with  sugar.  Gelatin  albumin  is  made  by  dis- 
soUing  qrg-albumen  in  liquid  gelatin,  adding  good  wine  (sherry) 
or  brandy,  sugar,  and  allowing  the  mixture  to  congeal.  I  have 
discontinued  the  use  of  beef  bouillon,  because  in  my  opinion  it 
contains  little  nutritious  matter,  and  simply  constitutes  a  suitable 
culture -medium  for  the  intestinal  bacterLi.  Among  the  other 
articles  of  diet  I  can  recommend  the  following,  the  preparation 
of  which  is  described  in  the  author's  work  on  "  Diseases  of  the 
Stomach":  Chicken  jelly  (p.  255);  egg  and  Mochhcimer  (p.  431); 
arrow-root  bl,inc  mange  (p.  257);  port-wine  jelly  (p.  357);  a 
number  of  the  gelatinous  or  glutinous  soups  to  which  aleuronat 
Hour  (/.  t..  p.  361)  can  be  added  arc  useful  dietetic  substana^s  for 
this  disease — for  instance,  the  meat  puree  s<^)up  (p.  262)  and  tapioca 
soup  (p.  262). 

i-'ggs ;  Eggs  arc  best  gi\'cn  in  a  soft-boiled  condition  or  raw. 
Tlicy  must  be  allowed  only  after  a  cautious  test  of  a  half  to  a  whole 
egg  has  been  made,  because  they  occasionally  increase  the  abdomi- 
nal dLstention. 

Solid  food  :  It  is  usually  said  that  the  patient  may  return  to  the 
use  of  solid  food  whefi  fever,  tenesmus,  and  pain  have  ceased  and 
the  tongue  becomes  clean,  and  when  the  desire  for  food  is  expressed 
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by  the  sufferer.  These  indications  arc  frequently  fallacious,  for  ttiey 
do  not  indicate  a  complete  restoration  of  the  mucosa  of  the  colon  to 
a  normal  condition.  We  should,  therefore,  not  return  to  the  use  of 
solid  food  until  the  in ucop undent  or  sanguinolent  stools  ure  n^placod 
by  normal  ones,  and  tlicn  vcr>'  cautiously,  by  giving  meat  puree  or 
raw  scraped  meat,  (inely  minced  breast  meat  of  chicken  or  pijjcons, 
and  tender  Rsh.  At  this  time  eggs  may  also  be  given  with  less  fear 
than  diirint;  the  acute  stage. 

Dysenteric  patients  generally  suffer  from  intense  thirst,  but  it  is 
imperative  to  avoid  carefully  the  extremes  of  temperature  in  the 
beverages  permitted  for  the  quenching  of  this  thirst.  While  cold 
water  is  much  enjoyed  by  the  piiticnt,  and  may  serve  to  reli<:\'c  the 
heat  and  dryness  of  the  esophagus  and  mouth,  it  frequently  causes 
increased  diarrhea,  pain,  and  tenesmus.  Warm  water  or  water  at 
the  room-temperature  does  not  jiroducc  these  ill  effects  and  is  much 
more  mpidly  absorbed.  Karlulis  allows  Vichy  and  other  carbonated 
mineral  spring  waters.  As  these  can  be  enjoyed  only  when  tliey  arc 
cold,  I  should  be  loath  to  prescribe  them.  If  the  patient  can  be 
watched,  a  glass  of  cracked  ice  may  be  placed  where  he  can  reach 
it,  and  small  pieces  allowed  to  dissolve  in  his  mouth  from  time  to 
time. 

It  may  become  ncccssaiy,  in  the  course  of  tlie  treatment,  when 
collapse  threatens  from  cardiac  asthenia  or  from  depression  of  the 
nervous  centers,  to  prescribe  alcohol  in  some  form,  If  possible,  the 
imported  German  and  French  clarets,  rich  in  tannic  acid,  should  be 
used  in  such  cases.  Assmannshauser  and  Iferiune  Burgundy  answer 
best  in  my  experience.  The  French  Bui^undics  are  also  very  use- 
ful at  times.  A  good  way  is  to  give  the  wine  mixed  with  water; 
in  some  cases  hot  wine  mixed  with  hot  water  and  sugar  will  act 
more  promptly.  It  is  unwise  to  give  alcohol  throughout  the  dis- 
ease as  a  matter  of  routine.  At  times  coffee,  tea,  and  strong  bouil- 
lon may  be  used  to  alternate  with  the  alcoholic  he\'eniges  in  pro- 
ducing the  desired  stimulation. 

Repeated  attacks  of  vomiting  after  a  slight  improvement  has  been 
manifest  are  due.  in  my  experience,  to  the  retention  and  accumula- 
tion of  fecal  masses,  to  overdrugging,  nr  to  dietetic  errors.  In  such 
cases  all  remedies  should  be  left  aside  so  far  as  is  consistent  wth 
the  succes.sful  management  of  the  case,  and  the  diet  limited  to  .small 
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amounts  of  rioe-  or  barlcy-watcr.  Somutosc  Js  not  applicable  to  the 
diet  of  dj'scDtcry,  because  it  increases  the  diarrhea ;  but  nutrosc, 
cucasin,  and  sanatogen  arc  permissible,  and  even  ur^jcntly  indicated 
in  dysenteries  that  last  longer  than  two  weeks  and  seriously  threaten 
the  strength  of  the  patient ;  thry  should  then  be  mixed  with  the 
glutinous  soup,  coffee,  or  gelatin. 

Physical  Methods  of  Treatment. — l.az<age  of  tht  Calan. — In 
view  of  the  localisation  of  the  diM:a>e  in  tlie  colon,  the  direct  or 
topical  application  of  medicated  solutioiis  to  the  large  intestine  is 
tlie  most  rational  plan  of  treatment,  for  iii  this  way  only  can  anti- 
para^bc  and  astringent  medications  be  brought  into  immediate  con- 
ttct  with  the  diseased  mucosa.  The  method  of  application  is  the 
following:  If  the  patient  is  strong  enough,  the  kncc-chcst  position 
is  mo^t  favorable  to  the  entrance  of  the  solution  ;  but  tf  this  posi- 
tion is  impossible  on  account  of  the  prostration  of  the  sufferer,  the 
{losition  first  on  the  IcD  and  then  on  the  right  siik*  i.s,  in  my  experi- 
ence, the  next  most  favorable  one,  because  it  facilitates  the  entrance 
of  the  solution  into  the  transverse  colon  after  it  lias  passed  the  sig- 
moid flexure.  A  pillow  under  the  hips  will  secure  the  effect  of 
gravitation.  Tltc  amount  that  ts  allowable  at  firfl  should  not  ex- 
ceed one  liter,  and  tlic  temperature,  loo**  F.  The  elevation  of  the 
reserN'oir  cmitaining  the  solution  should  not  exceed  five  feet  above 
tlie  rectum.  In  acute  cases  the  extreme  irritability  of  the  rectum 
and  sigmoid  flexure  unfortunately  causes  terKsmus,  ami  sofiietimes 
even  entirely  frustrates  any  attempt  to  irrigate  the  colon.  In  these 
cases  it  is  well  to  anesthetize  the  rectum  with  a  small  quantity  of  a 
4  per  cent,  solution  of  cocain  or  a  stippositor>'  containing  cocain  and 
morphin,  and,  after  a  sufficient  time  has  elapsed,  the  medicated  solu- 
tion can,  as  a  rule,  be  allowed  to  flow  in  slowly.  A  number  of  anti- 
septics, astringents,  and  anodyne  substances  have  been  used  in  this 
way.  Among  these  are  alum,  acetate  of  lead,  sulphate  of  zinc, 
sulphate  of  cofiper,  and  nitrate  of  silver,  all  of  which  I  Itave  dis- 
carded and  no  longer  u»e. 

They  are  vcr\'  |>ainftd  when  used  in  sufficient  strength  to  act  as 
antiseptics,  and  if  used  in  weaker  solutions,  they  arc  incflcctive.  It 
b  unjustifiable  to  use  poisons  in  this  way;  thus  carbolic  odd. 
bichtorid  of  mercur>-,  and  salic)'lic  acid  should  l>c  discarded.  After 
a  lar^e  experience  whli  this  (bnn  of  treatment  in  both  epidemic  and 
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sjwndic  <Iysentery,  I  have  limilcii  tlie  use  of  drugs  for  irrij^ting 
purposes  to  four  substances — quinin,  tannin,  suspensions  of  bismuth 
salts,  and  solutions  of  ichthyol,  Tlie  strength  of  the  qutnin  irriga- 
tions is  one  part  of  quinin  to  2500  of  water.  They  arc  most  cfkc- 
tive  in  amebic  dysentery,  in  which  they  act  similarly  to  the  Uimin 
irrigation,  which  shall  be  described  presently.  Quinin  and  tannin 
have  the  advantage  of  having  been  thoroughly  tested,  and  while 
they  are  decidedly  destructive  to  the  parasites  in  the  colon,  they  are 
not  poisonous.  It  is  conceivable  thai  the  quinin  irrigatioii.s  may 
become  absorbed  and  produce  the  characteristic  symptoms  of  ciii- 
chonism.  Hut  no  |>oisonous  effect  whatever  lias  been  oliservcd  by 
me  after  many  hundreds  of  irrigations  with  tannin.  A  0.5  per  cent 
solution  of  tannin  is  the  proper  strength  to  tisc.  Of  this,  at  firKt  one 
liter  is  allowed  to  enter  the  colon  and  permitted  to  remain  there  for 
from  ten  to  fifteen  minutes.  These  irrigations  are  given  three  times 
daily.  In  amebic  dysentery  tlic  parasites,  as  a  rule,  disappear  after 
the  fourth  day  oflrrigation  in  this  manner.  It  is  necessary  to  con- 
tinue the  treatment  for  a  week  after  the  last  evidences  of  ameb:c  in 
the  discharges  have  been  detected.  In  acute  dysentery,  as  a  rvdc, 
one  week  of  this  treatment  suffices;  then  the  evacuations  become 
fewer  in  number,  mucus,  pus,  and  blood  disappear  gradually,  and  on 
the  ^th  day  and  thereafter  there  are  no  passages  except  after  the 
irrifjation. 

EntcriKlysis.  or  High  IrrigatioK  of  the  Colon. — This  is  given 
similarly  to  the  irrigations  just  described.  c.\ccpt  that  the  method 
requires  a  rubber  colon  tube  two  meters  in  length.  This  tube  is 
introduced  into  the  rectum  for  about  eight  or  ten  centimeters,  and 
if  the  patient  can  tolerate  it  without  pain,  still  further.  The  patient 
is  placed  in  the  knee-elbow  position  or  on  the  right  side,  with  knees 
drawn  up.  and  directed  to  breathe  deeply  and  regularly  during  the 
irrigation.  If  pain  should  occur  on  introduction  of  the  tube  into 
the  rectum,  or  if  an  obstruction  is  felt,  the  instrument  should  be 
slowly  withdrawn  and  an  attempt  made  to  introduce  it  without  |>atn 
by  changing  the  position  of  the  sufferer.  It  is  well  to  begin  the 
inflow  as  soon  as  four  centimeters  of  the  tube  have  entered  the 
rectum,  because  the  outflowing  liquid  will  push  an'ay  obstructing 
masses  of  fecal  matter  or  folds  of  mucosa.  A  0.5  per  cent  sm^Iu- 
tion  of  tannin  is  as  strong  as  should  be  used,  and  the  solution 
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slioultl  be  nllou'cd  to  r<ni)»in  in  tlic  intcsbiie  about  Icti  minutrs. 
These  irrigations  arc  practised  about  three  times  daily,  and  after 
iiDprovcmeiK  lia.t  set  in,  about  once  diiily  until  llic  stool  becomes 
normal.  A  curious  observation  is  frequently  made  in  the  cflect  of 
these  irrigations  <>i)  the  cvactiation  of  the  membranes  and  necrotic 
tissue  in  chronic  dysci«cr>'.  Occasionally  after  the  dctacltmcnt  and 
evacuation  of  ])»eudomeiiibninoii.-<  ti^tuc  have  ceased  entirely,  they 
reappear  again  during  a  continuance  of  this  trcaimenL  In  my 
exjKnence  it  is  wise  to  keep  up  the  cnteroclysis  until  no  membrane 
or  tissue  of  any  kind  Itaa  been  seen  in  the  returning  liquid  for  one 
week.  It  is  sometimes  necessary  to  give  additional  medicated 
injections  into  the  rectum  or  medicated  suppositories.  Thus, 
intliimmation  or  ulcenition  of  the  rectum  (dysenteric  proctitis)  calls 
for  rectal  irrigation  with  iced  water,  tincture  of  opium,  or  cocain. 
An  injirction.  with  a  small  syringe,  of  a  suspension  of  bismuth  sub- 
(;allatc  and  bismuth  subnitratc  of  equal  parts  has,  in  my  experience, 
proved  decidedly  soothing  and  reduced  the  tenesmus.  The  follow- 
ing; suppositor>'  is  a  practical  one  for  the  symptoms  just  indicated : 

&.    Oxain  mlphaiF j      l^int 

Dctwrcouiedemntci  of  opluns, 3         " 

e>liai.1  <rf  lwlla.l..(iiii,         .    ,    .  Ijj      " 

CwBobuitcr,  enough  to  nulie  6  nipposiMtiea. 

Dome. — Oat  lupjiuliiH}  cvrry  three  or  (out  bovn. 

In  any  form  of  dysentery  in  which  there  is  evidence  of  persist- 
ence of  ulcenittons  of  the  colon  and  slow  healing  in  spite  of  the 
irrigatiorts  just  described,  I  can  recommend  a  trial  with  irrigations 
by  means  of  suspensions  of  bismuth  subnitratc  and  bismuth  sub- 
gallatc,  to  which  ichthyol  has  been  added.  The  following  formula 
is  the  one  I  use  most  frequcnily  : 

It .     BluBuih  iuhnlime 6  dnm* 

Bimiulb  Mibgallaw,  . 6    " 

IdblbH »    •• 

W*m  wMrr i  IHet. 

DIIIBCTIOH&— Allow  ibii  inJKtioa  to  renain  in  tb«  colon  fiit  fttitm  miBUW*. 

ItrfusioHS  <^  sttrUe  normal  salt  iolutiam  may  l>ccomc  necessary  to 
combat  two  distressing  conditions  :  (l)  The  intense  thirst  and  dr>'- 
ing  out  of  the  tis.-(ues,  due  to  iliarrhea  and  hemorrhages,  and  {2)  the 
depressing  autointoxication.     In  cases  of  threatening  collapse  from 
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heart  Mure,  these  inftiAlons  c-in  l>e  made  into  a  vein  ;  thi-s  will  rarely 
be  necessary;  as  a  rule,  the  infusion  into  the  subcutaneous  areolar 
tissue  will  sufBcc.  The  method,  when  carried  out  with  strictest 
aseptic  precautions,  is  very  helpful,  and  in  nij'  practice  has  saved 
life  in  two  cases  of  extreme  autoijitoxicalion  from  dyseiuerj'. 

Medicinal  Treatment  by  the  Mouth. — There  arc  no  drugs'^ 
which  have  a  curative  influence  upon  the  dysenteric  process.  Kar- 
tulis  ventures  to  say  that  ipecacuanha  has  an  almost  specific  inRu- 
ence  upon  the  dysenteric  process,  but  he  admits  that  m  severe  cases 
and  in  amebic  dysentery  it  is  ineffective.  Courtois-Suftit  ("  Traitc 
de  Medeciiie."  de  Bouchard  et  Braissaud,  tome  iv,  p.  Jjy)  makes 
the  following  statement :  "  The  medicine  par  txtdUme  of  dysentery 
is  ipecac  ;  it  plays  in  this  disease  tlic  same  role  that  quinin  plays  in 
intermittent  fever,"  Of  course,  if  ipecac  playK  the  same  role  in 
dysentery  as  quinin  does  in  the  treatment  of  intermittent  fever. 
the  practitioner  need  have  no  further  worry  about  the  cure  of  tlie 
former  disease,  because  quinin  is  a  positive  cure  for  intermittent 
fever.  I  shall  return  to  my  personal  experience  with  the  ipecac  i 
treatment  of  dysenter>'  later  on,  but  wilt  first  describe  tlie  manner 
in  which  i]>ecac  is  usually  employed,  A  prt;limii)ar>'  dose  of  opium 
is  given,  or  J.^  of  a  grain  of  luorphin  is  injected  h>'podcnnicalIy. 
and  a  turpentine  stupe  or  mustard  plaster  placed  over  the  epigas- 
trium. Half  an  hour  later  twenty  grains  of  powdered  ipecac  root 
are  given,  and  this  dose  repeated  once  or  twice  at  intervals  of  an 
hour.  All  liquids  are  forbidden,  and  only  a  little  ice  allowed. 
In  this  manner  about  sixty  grains  of  ipecac  can  be  given  u-ithout 
causing  emesis.  Ipecac  is  also  given  according  to  the  Brazilian 
method,  which  is  principally  in  vogue  among  the  French  colonial 
physicians.  From  two  to  ei^ht  grams  of  powdered  ipecac  are 
boiled  with  500  gm.  of  water  and  allowed  to  stand  twelve  hours. 
This  constitutes  tlie  first  infusion,  which  is  decanted.  The  residual 
powder  is  infused  twice  more  with  the  same  amount  of  boiling 
water,  each  500  c,c.  being  permitted  to  remain  in  contact  with  the 
powder  for  twelve  hours  before  it  is  decanted.  Tlierc  are  thus 
three  infusions  of  ;oo  c,c.  each  to  be  taken.  The  first  (Itdd 
decanted  is  administered  at  once  or  divided  into  several  ixirtions, 
and,  according  to  Kartulis,  always  produces  emesis  and  diarrhea. 
After  taking  the  second  500  cc.  emesis  is  not  so  frequent  and  the 
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Stool  occurs  at  rare  intervals.  The  third  500  c.c.  causes  sonie 
cmcsis,  but  no  diarrhea.  Three  d^tys  arc  required  for  this  treat- 
ment, tile  firit,  second,  and  third  decanted  iRfusions  being  taken  in 
the  order  they  are  prej^ared.  Cuurtois-SutHt  iidds  that  if  this 
treatment  doca  not  modify  the  evacuations,  the  series  sliould  be 
begun  over  again. 

My  own  expciicnce  with  the  ipecicuanha  treatment  of  dysentery 
as  observed  in  the  practice  of  southern  collr^ucs  and  in  ten  cases 
of  acute  epidcniic  dysentery'  at  Itay  View  Hospital  has  led  me  to 
discard  it  entirely.  Very  little,  if  any,  appreciable  improvement 
was  observable,  and  in  eight  of  the  cases  a  niarkci)  general  depres- 
sion  and  weakness  of  tlw  heart  siipcn-cned  after  the  administration 
of  the  drug.  In  recent  literature  bearing  on  this  subject,  as  well 
as  from  the  obscr\'ations  made  with  ipecac  in  the  treatment  of 
dyscnterj*  during  the  Civil  War  (J.  J.  Woodward,  /.  *■..  p.  703), 
one  is  justified  in  concluding  that  the  ipecacuanha  method  is  by 
no  means  an  efficacious  treatment  for  this  disease.  I  have  ob5cr\-ed 
tl)C  Brazilian  method  of  giving  this  drug  as  it  was  carried  out  by  a 
pliysician  in  one  of  our  southern  States.  It  made  ttie  imprcs.tion 
upon  me  of  a  barbarous  maltreatment.  Osier  ("  Principles  and 
Practice  of  Medicine,"  p.  138)  slates  tliat  be  has  never  seen  the 
marked  beneficial  treatment  as  described  by  the  Anglo-Indian  sur- 
geons. IiiecacuantLt  and  its  alkaloids,  according  to  Schmtcdcbcrg 
("Grundriss  dcr  Armeimittcilchrc."  S.  115),  act  as  poisons  upon 
the  ca[Hilar>'  walls,  and  can  a\so  cause  inflamntation.  On  the  basis 
of  our  present  experience,  and  from  a  critical  study  of  reliable  re- 
ports thus  far  obtained,  it  can  not  be  .-t-ssertcd  that  ipecacuanha  acts 
beneficially  upon  the  dysenteric  process. 

Cahmel.  Cait&r  Oil,  and  Saliif  /'Urga/itYi.— -These  medications 
are  practical  only  when  it  is  possible  to  treat  a  case  at  tlic  onset,  or 
when  an  individual  i.t  in  the  prodromal  stage  of  the  disease,  which 
lis  occasionall)'  observed  in  an  epidemic.  When  the  bowel  has 
rbeen  thus  thoroughly  cleansed  from  al>ove,  it  should  be  kept  as 
nearly  aseptic  as  is  possible  under  the  circumstances  b)-  giving 
nothing  but  sterilized  fond  and  early  irrigations  of  the  colon.  If 
calomel  is  intended  to  exert  a  purgative  effect,  it  must  be  given  in 
large  doses, — from  six  to  eight  grains  at  once, — but  if  an  antiseptic 
eflfcct  is  dcsiredt  it  is  best  to  give  }4  grain  cver^*  hour.     KartuUs 
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prescribes   it  in   combination   wiili    naplithaleiic    in    the   following 
manner : 

U.     Calomel,    .....••••• $craina  (0.5  pD.) 

Nftphlhalene IJ     '*      (I  gm.) 

Oil  or  biir^inut, 3  <lfiil». 

Mi<  and  make  10  powden.    One  powder  ev«Ty  hwir. 

IiiUstinal  Anlisfftics. — .^mong  llic  most  frequently  used  are 
salol,  bctanaphthol,  naphthalin,  bismutli  subnitratc.  and  bismuth  sal- 
icylate. When  these  drugs  are  administered  by  the  mouth,  their 
antiseptic  action  is,  in  my  opinion,  very  doubtful.  These  drugs  can 
all,  however,  be  used  in  the  form  of  an  enlcrody.vi.t.  in  wliich  casej 
tlicy  act  in  a  surgical  manner,  being  brought  directly  in  contact  1 
with  the  ulcers  in  the  colon.  This  method  of  treatment  is  by  far 
tlic  most  efficacious. 

^(i/r///j.v«/i.— These  may  be  of  organic  or  inorganic  origin.  The 
Clonic  astringents  owe  their  power  largely  to  the  presence  of  tan- 
nic add,  and  I  have  spoken  of  them  in  connection  with  the  treat- 
ment of  enteritis.  There  are  two  which  seem,  when  jjivcn  by  the 
miiutli,  to  have  some  value  in  the  treatment  of  dyscntcrj' ;  these 
arc  tannigcn  and  bismuth  subgallate,  each  given  in  ten-grain 
doses  every  thret  hours.  I-arge  doses  of  bismuth  subnitrate  given 
by  the  mouth  arc  useful  in  conjunction  witli  the  remedies  above 
mentioned.  Monneret  recommended  giving  as  much  as  seventy 
grams  of  this  substance  a  day. 

Anoih'ies  "'til  Anlhpasmoilics. — About  the  only  remedies  of  vali 
in  this  class  arc  opium  and  its  alkaloid,  morphin.  These  drugs^ 
should  never  be  given  in  l.ii^e  doses,  for  sliould  they  bring  on  con- 
stipation, it  is  ver>'  likely  to  lead  to  the  formation  o^  mctast 
and  hepatic  abscessc.t.  When  pain  and  tenesmus  ai-c  severe,  thcse^ 
drugs  should  never  be  withheld,  though  very  frequently  intense 
tenesmus  and  pain  will  be  relieved  by  enleroclysis.  In  several 
cases  of  epidemic  dysentery  in  which  the  pain  was  %'cry  severe  and 
liie  patient  could  not  take  opium  becau.-w  of  extreme  susccpiibility, 
orthoform  injected  into  the  colon  by  high  rectal  enema  acted  very 
favorably.  Orthoform  is  a  drug  which  acts  similarly  to  cocain.  and 
it  must  come  in  direct  contact  with  the  ulcers  of  the  colon  in  order 
to  do  good.  About  one  dram  of  the  powder  in  a  pint  of  water  in- 
jected high  up  into  the  rectum  and  retained  twenty  minutes  will 
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arrest  the  pain,  provided  the  colon  has  been  pre\'iousIy  cv.-icuat>:d 
by  a  cicjii&ing  eitenia.  Orthuform  has  been  u»cd  in  ihc  same  man- 
ner for  the  relief  of  pain  from  gastric  ulcer. 

After-treatment. — There  are  two  sequela:  that  usually  require 
attention  after  an  attack  of  dysentery.  One  is  con.<)tip.ition  and  ac- 
companyini-  intestinal  flalulence,  and  the  other  is  anemia  or  general 
debility.  For  the  treatment  of  the  constipation  sec  the  special 
chapter  dc%'oted  to  this  suliject,  but  it  should  be  stated  that  the  oil 
cnemata  are  mast  suitable  in  these  cases.  The  anemia  and  {gen- 
eral debility  require  iron.  str>-chnin,  and  sometimes  quinin.  The 
following  formula  is  suggested: 

li.     Strycliniii  Hilphate, 3i  piin    (  0.01  |rm.} 

Fcmiin.    .    .    .    .' I      drsm     |  4    gm.) 

EcMiKS  of  caliMjm  (P.  D.  ft  Co.) i.<jounceiUS    S<0-) 

Elixir  of  genliin.    ...  ckon^  t» make  6     ounoo  (iSofm.) 

M. — One  MbletfuonAil  thiM  ticK*  a  tbf. 

Concerning  the  use  of  quinin  in  medicated  irrigations  of  the 
colon  1  have  already  spoken.  This  drug  is  very  useful  in  all  forms 
of  dyscntcr}',  not  only  in  tho.te  occurring  in  malarial  n^ions.  If 
the  temperature  be  high,  five  or  si.\  grains  can  be  given  ever)'  three 
or  bur  hours,  reduced  lo  two  gnun.1  as  soon  as  the  temperature 
subsides.  In  giving  the  cnteroc]>'sis  the  patient  should  be  carefully 
protected  from  catching  cold,  and  hot-water  bottles  packed  around 
the  gluteal  region  and  on  the  abdomen  as  soon  as  the  procedure  is 
over.  Similarly,  when  a  patient  u.scs  the  commode,  or  night-stool, 
he  should  be  provided  with  a  pair  of  woolen  stockings  and  wrapped 
in  a  blanket  (o  prevent  a  chill.  If,  during  the  enterocIy.<ii.<i,  the 
high  rectal  tube  docs  not  pass  easily,  it  is  by  no  means  rational  to 
use  force  in  its  introduction,  because  of  danger  of  perforating  one 
of  Ihc  ulcers  tlial  may  have  formed.  It  is  safest  to  introduce  the 
lube  not  »o  (ar  in  that  case  and  permit  the  liquid  to  seek  its  own 
waj-.  Cases  without  fe\'er  and  showing  an  asthenic  conditiwj  should 
be  kept  in  bed  and  p-icked  with  warm  bottles.  The  evacuations 
should  be  passed  into  tlic  bed-pan.  Cases  that  have  high  tempera- 
ture require  occa^ional  sponging  off  with  cold  water. 


CHAPTER   XXI. 
ULCERS  OF  THE  INTESTINE. 


The  intestinal  tract  pa-scnts  a  larger  number  and  a  greater  variety 
of  ulcers  or  ulcerative  processes  than  any  other  internal  organ.  It 
is  desirable,  for  didactic  clearness,  to  sei^amte  tlw  ulcer*  which 
appear  as  independent  diseases — the  so-called  primary  or  idiopathic 
ulcers — from  those  which  occur  as  partial  or  cuncomiunl  phenomena 
of  other  diseases — the  so-called  secondary  ulcers.  Ulcers  which 
appear  as  independent  diseases  are:  (i)  Tlie  so-called  pepiic  duo- 
denal ulcer,  sometimes  called  the  simple  ulcer  of  tlic  duodenum; 

(2)  ulcerations  following  extensive  cutaneous  bums;  (5)  ulcers  due 
to  embolism ;  (4)  ulcers  due  to  toxic  causes— for  instance,  the  uremic 
and  mercurial  ulcerations. 

Secondary  ulcerations  which  occur  in  association  with  other  liis- 
eases  of  the  intestine  are:  (1)  The  ulcerative  processes  wliich  4H:cur 
in  acute  infectious  diseasesf — or  instance,  in  typhoid  or  enteric  fever, 
in  anthrax,  and  in  dysentery;  (2)  the  ulcerations  occurring  in 
chronic  infectious  diseases — vix.,  tuberculous  and  sj'phiUtic  ulcers; 

(3)  there  are  very  rare  ulcerations  of  the  intc-stine  which  occur  as  a 
result  of  infection  with  fa\'us — in  actinomycosis  and  in  infections 
with  Mucor  cor>Tnbifer;  (4)  finally,  ulcers  of  the  inte-ttine  have 
been  obser\'ed  in  certain  constitutional  diseases,  such  as  acute  ku- 
komia,  yout,  and  scorbutus,  The  entire  intestinal  tract  from  the 
pylorus  to  the  anus  is  liable  to  be  the  scat  of  ulcer  formations  vary- 
ing in  their  etiology,  histology,  and  general  configuration.  By 
general  consensus  the  following  ulcerations  arc  generally  excluded 
from  a  clinicil  treatise  on  inte:stinal  ulcers  because  they  are  usually 
considered  in  special  chapters — viz.,  those  ulcerations  which  have 
developed  as  a  result  of  the  biealiing-down  of  neoplattnts  or  in  con- 
sequence of  perforation  into  the  intestine  of  abscesses  located  out- 
side of  it,  ihc  entrance  of  corrosive  substances  from  the  stomach 
and.  furthermore,  ulcers  in  consequence  of  invaginations  and  incar- 

J9a 
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cerattons  of  the  intestine,  and  those  produced  by  the  action  of  irri- 
tants or  corrosive  substances  upon  the  mucosa  of  the  rectum. 

Courtois-Suffit  considers  intestinal  ulcerations  according  to  the 
following  scheme : 

A.  InlTamniBtuiy  ulceretioDS, Acute  tad  chronic  enlcrilil. 

I  Typhoid  fever,  dysentery,  mlhrai,  tabercu- 
H.  Spccilic  ulcerstinns, \ 


C.  Ulcerationi  due  lo  inleiference  id  the 
circulatiiin 


lusis,  s)'philii. 

{Ulcentive  endocarditis. 
I'unilenl  inrectiun. 
'"  I  Aiterial   I  Thrombosis  of  the 

Thiorabo,,,.  \  y^__^  \  mesenteric  vessels. 

{Cancer  o(  the  intestine,  leukemia,  nseudo- 
leukemiB,  lympnadeDoma. 
E.  Ulcerations  occurring  in  amyloid  degeneration  of  the  intestines. 

'  Arsenic,  cuirosive  subiimale,  antitnonjr  and 


F.  Toxic  ulcerations. 


potassium  tartrate,  alcoholism  (Bouchard 
and  llrissaud,  "  Traitt  de  Mededne,"  sec- 
ond edition,  p.  4S3). 


It  is  impossible  to  classify  intestinal  ulcers  satisfactorily  both 
from  the  pathogenic  and  clinical  aspects.  I  will  consider  only  such 
intestinal  ulcerations  as  present  a  certain  independence  and  individ- 
uality  in  their  clinical  history.  From  a  clinical  standpoint,  Noth- 
nagel  divides  intestinal  ulcers  into  six  groups  : 

I.    t'lceralioni  in  coiuetjucnce  of  necrobiulic  processes. 
I.  Simple  duodenal  utcer. 
1.  Ulcer*  in  con«c|uence  of  cutaneous  bums. 
J.  Embolic  and  throniboiic  ukers ;  among  ihe^  ate  classed  the  Intestinal 

ulcus  [lecutiar  tu  ditiuse  neuritis. 
4.    Amyloid  uki-rations. 
It.  Ulcerations  clue  to  inllammatory  processes. 
I.  Catarrhal  ulccn. 
J.    K'lllicular  ulcers. 
3.   Stercoral  lU  decubital  utcera. 

III.  Utcctatioiis  in  association  with  acute  infectioui  diseases. 

1.  Tyjihtiid  or  enteric  fever. 

2.  Dysentery. 

3.  Diphtheria. 

4.  Anliirax. 

5.  Srp^is. 

6.  E'lrysi|)elns. 

7.  Varioloid, 

IV.  Ulceralionaoccurring  in  chroniciiifectioaidiseaMi. 

I.   Tuberculosis. 
a.  fiyj^ilis, 
3f 
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V.  UkcTBlioiu  occunrincc  in  ooniCituliouAl  disraia). 
I.  (kiul. 
a.  Scorbulut. 
3.  l^ukemit. 
VI,  Toxic  uleemiimit, 

I.  Uremic  ulcei*. 
a.  Mercurial  uloen. 

HISTORY. 

The  first  mentinn  of  an  intestinal  ulceration  occurs  in  a  book  b^ 
Jacobus  Fontanus  which  appeared  in  1613.  The  son  of  this  author 
died  from  dysentery.  The  autopsy  was  made  by  Bontatnpcr,  who 
demonstrated  the  existence  of  more  than  200  intestinal  ulc^rattoru 
accompanied  by  abscess,  Mor^agni  had  recognized  intestinal  ulcers. 
In  1715  Conrad  de  Brunn  described  an  intestinal  ulceration  which. 
in  the  opinion  of  Courtois-Suflit  (/.  c),  was  manifestly  tuberculous. 
An  excellent  monograph  by  J.  Krauss  ("Das  jxirforirendc  Ge- 
schwiir  im  Duodenum,"  Berlin.  1S65)  contains  the  literature  up  to 
the  year  1865.  A  treatise  by  Chvostck  ("  Das  cinfachc  Duodenal 
Geschwur."  "Wien.  med.  Jahresbuchcr,"  1885)  presents  the  litera- 
ture up  to  1882.  From  this  year  to  1S91  the  literature  is  contained 
in  a  dissertation  by  Oppenheimer  ("  Das  Ulcus  Pcpticum  Duode- 
nale,"  Inaug.  Diss.,  Wurtsburg,  1891).  But  perhaps  the  most 
complete  compilation  of  the  literature,  bringing  it  up  to  the  year 
1900,  is  found  in  the  masterly  treatise  on  "  Ulcer  of  the  Stomach 
and  Duodenum."  by  Samuel  Fenwick  and  W.  Soltau  Fenwick  (P. 
Blakislon's  Son  &  Co.,  Philadelphia,  19CX)).  The  surgical  side  of 
duodenal  ulcer  and  its  corresponding  literature  were  ably  repn,-- 
sented  by  an  article  on  •'  Perforating  Duodenal  Ulcer"  by  Dr.  Rob- 
ert F.  Weir.* 

ULCERATIONS  IN  CONSEQUENCE  OF  NECROBIOTIC 
PROCESSES. 

Peptic  Duodenal  Ulcer — Round  Duodenal  Ulcer. 

Existence,  Concept,  and  Etiology. — Duodenal  ulcers  are  ob- 
served much  more  rarely  than  gastric  ulcers,  although  their  origin 
and  cause  arc  the  same.     Their  form  is  that  of  a  round,  sharply 

*  "I'rtMdenl's  Add««  in  Surgery,"  del i»eTtd  before  Ihe  Aawrinn  SoTgiol  Amkk 
cialioo,  "  New  Vwk  Hedkal  Rcconi,"  vol.  LVil,  Ko.  t8.  May  5.  1900,  p.  749. 
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defined,  funnel-shaped  excavation,  the  edges  of  which  descend  in 
terraces.  Tlic  floor  of  the  ulcer  ii  usually  free  fioni  necrotic  tissue 
and  pus.  The  duodenal  ulcer  varies  in  siie  between  that  of  a  lentil 
and  a  silver  dollar.  It  h  n/mnsl  ahimyi  found  oh  the  ufper  horitoii' 
tiU  braneh  of  the  liuotienttm,  between  the  pylorus  and  the  mouth  of 
the  common  gall-  and  |)ancrea(ic  duct,  and  only  exceptionally  on  the 
Araivr  section  of  the  duodcNum.  If  it  is  veiy  close  to  the  pylorus,  it 
usualK-  )ia-Vies  over  to  the  mucous  membrane  of  the  stomach  also. 

Location. — According  to  Morot  (/.  c)  and  Vonwyl  {/.  <■.),  ulcers 
of  the  duodenum  are  situated  bctv'een  one  and  one  and  one-half 
inches  of  the  pylorus,  but  Schwart:;  ("Ulcere  perforante  du  duode- 
num," "  Bullet,  ct  Mem.  Soc.  dc  C'hirurg.,"  January,  1 898)  gives  one 
case  in  which  the  perforation  existed  on  a  level  with  or  a  little  be- 
low the  ampulla  of  Vater ,  and  thus  allowed  a  free  escape  of  bile  into 
the  peritoneal  cavity.  Tlie  (igiires  given  by  recent  authorities  show 
tlial  in  263  cuscs  of  Collin  (/.  <.)  the  perforation  occurred  242  times 
within  two  inches  of  the  pylorus,  in  the  descending  portion  I4  times, 
in  front  of  the  aorta  3  times,  and  in  the  ascending  portion  3  times ; 
or.  expressing  the  same  a  little  differently,  (63  of  the  263  cases 
were  situated  at  from  two  to  four  millimeters  from  the  pylorus;  75 
close  to  it;  4  encroactwd  on  the  pylorus  itself;  and  2  extended 
through  the  pylorus  to  the  duodenum  and  to  the  stomach.  Perry 
and  Shaw  (/.  c.)  found,  in  14 1  cases  of  duodenal  ulcer,  I2j  in  the 
first  part  of  the  duodenum,  16  in  the  second  part,  and  only  2  in  the 
third  part.  In  most  caMst  only  one  ulcur  is  found;  in  rare  in- 
stances two.  three,  or  c\-cn  four  were  obscn'cd. 

Sex. — Contrary  to  the  pq^tic  gastric  ulcer,  the  duodenal  ulcer 
occurs  more  frequently  in  men  than  in  women — the  proportion  is 
about  tliree  to  one.  About  79  per  cent,  occur  in  males  according 
to  Collin.  From  tables  of  Morot.  Chvostek,  Kraus.  and  Lebcit 
176  cases  of  dunderul  ulcers  were  collected  by  Weir,  and  of  these, 
144  were  in  men  and  30  in  women. 

The  greater  frei^uency  of  duodena]  ulcer  in  the  male  »ex  appears 
paradoxical  when  considered  from  the  standpoint  of  the  compara- 
tive iininunily  from  gastric  ulcer  which  the  male  enjoys.  This  pre- 
disposition  to  duodenal  ulcers  in  the  male  is  explained  b)'  Boas  by 
tlie  diflereni  haliits  of  life  th.-it  distinguUh  the  male  from  the  female 
sex,  especially  the  excessive  use  oftobacco  and  alcohol,  which  induces 
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clironic  fomu  of  gastritis  acida  tliat  are  accompanied  by  e\-cessive 
secrection  of  HCl.  As  this  is  not  sufficient  to  explain  why  the  duo- 
denum should  be  the  itioKt  fruquent  site  of  the  [lejKic  ulcer,  he  cites 
the  experiments  of  Moritz,  which  show  that  the  stomach  first  cx{m;Is 
the  more  liquid  jxirta  of  the  chyme,  and  gradually  permits  the  more 
consistent  and  solid  portions  to  follow  later  on  (Moriti,  ••  VcrhamJ- 
lungen  der  LXV.  Versammlung  der  Ge»elLscha(l  deutsclier  Natur- 
lorschcr  u.  Acme  in  Niinibcrf;."  1S93),  From  the  investigations 
of  von  Mcring  also  v,c  know  that  tiie  stomach  expels  water  into  the 
duodenum  in  an  exceptionally  short  time.  It  is  true  that  alcohol, 
<ialLt,  peptones,  dextrin,  and  add  are  absorhcd  from  the  stomach, 
but  these  experiments  demonstrate  that  they  are  absorbed  in  very 
small  quantities.  Von  Menng*s  experiments  show,  furthermore 
("Verh;md.  d.  Cong,  f,  innerc  Med,."  1893),  that  the  first  quan- 
tities of  liquid  expelled  froni  the  stomach  contain  these  dissolved 
substimces  in  a  very  concentrated  state.  If,  for  instance,  lie  poured 
in  300  C.C.  of  a  25  per  cent,  solution  of  alcohol,  1 50  cc,  containing 
10.;  per  cent,  of  alcohol,  flowed  out  into  the  duodenum  within  ten 
minutes.  Similarly,  if  he  poured  200  cc  of  a  50  per  cent,  soltittun 
of  glucose  into  the  empty  stomach,  the  amount  of  liquid  esc;ipjng 
into  the  duodenum  in  ten  minutes  amounted  to  I20  cc,  containing 
32  per  cent,  of  sugar.  All  this  goes  to  show  that  the  stomach  thus 
possesses  a  means  of  protecting  itself  against  high  con  centra  tionjt 
by  the  expulsion  of  liquid;  but  tlie  duodenum  does  not  possess 
such  a  self-protective  function :  it  necessarily  is  more  liable  to  be 
irritated  by  concentrated  substances  soluble  in  water  than  the 
stomach,  which,  in  addition  to  this,  is  protected  by  the  latter  quan- 
tity of  semisolid  chyme  that  is  capable  of  absorbing  these  soluble 
irritants  and  keeping  them  from  the  mucosa.  Boas  (/.  c,  p.  297), 
Bouciiuoy  ("Arch.  gen.  de  Med.."  1887).  and  Burwinkel  (/.  c,) 
have  made  the  observation  that  duodenal  ulcer  is  3  frequent  occur- 
rence in  habitual  alcoholic  subjects. 

Gastric  ulcer,  as  has  been  described  in  the  author's  work  on 
"Di.seascs  of  the  Stomach,"  is  c:iused  by  the  action  of  the  HCl 
and  pepsin  of  the  gastric  juice  on  those  parts  of  the  mucous  mem- 
brane of  the  stomach  the  nutrition  of  which  has  been  lessened  by 
disturbances  in  the  circulation,  and  the  power  of  resistance  corre- 
spondingly reduced.     The  occurrence  of  pejitic  duodenal  ulcers  is 
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to  be  attributed  to  tlie  same  causes.  Whcii  the  contents  of  the 
stomach,  ctmtaining  an  excess  of  free  HCI  and  pejiiiin,  especially  in 
the  second  period  of  the  gastric  djj^cstion.  pass  into  the  duodenum, 
the  HCI  is  gradually  neutralized  by  the  addition  of  bile  and  alkaline 
|KtiicrOHtic  »nd  intivstiital  juice,  while  the  ch>-me  is  bein^;  earned 
downward.  By  this  the  digestive  power  of  tlic  pepsin  is  destroyed. 
We  can,  therefore,  easily  understand  why  the  duodenal  ulcer  is  usu- 
ally located  in  the  uppermost  jiart  of  the  duodenum.  If  the  neutral* 
ii;ition  of  ihc  HCI,  from  any  reason  at  all,  requires  more  time  than 
uiiual,  so  that  the  chyme  has  not  entirely  lost  its  digestive  power, 
even  in  the  lower  part  of  tlie  duodenum  and  in  the  first  part  of  the 
jejunum,  peptic  ulcers  may  also,  under  certain  conditions,  be 
fomied  ill  these  localities.  Since  the  self-digc»tion  of  the  duodena] 
mucous  membrane  under  Ihc  influence  of  HCI  and  pepsin  takes 
place  only  when  its  nourishment  k  lessened  at  some  jwrlicular 
points,  (Usluri>a>K(i  in  (h(  drcHlatum  art  akvays  isstntial  tttologkal 
eoKtiitioas  for  the  dc\'eIopment  of  a  duodenal  ulcer.  These  disturb- 
ances may  be  caused  by  arteriosclerosis,  embolus  of  the  arteries, 
tliromtxKiis  of  the  veins,  venous  hj'peremia  resulting  from  aflcctions 
of  the  heart,  tltc  lung,  and  the  Ii\'cr.  compression  or  thrombosis  of 
tlie  portal  vein,  losses  of  blood  after  trauma,  the  caustic  eflect  of 
toxic  substances,  and  from  many  otlier  causes.  Emboli  of  single 
branches  of  tlie  duodenal  arteries  and  also  embolic  ulcers  which 
may  rapidly  increase  in  siic  under  the  eflect  of  the  HCI  and  pep- 
sin have  often  been  (^served,  not  only  in  adults,  but  also  in  chil- 
dren, and  especially  in  new-bom  babes.  The  so-called  nielxna 
neorutorum  may  be  traced  in  some  instances,  according  to 
Merkcl,  Nothnagcl,  artd  Paven^ky,  back  to  embolic  processes. 
It  has  not  yet  been  definitely  settled  whether  the  duodenal  ulcers 
of  septicemia  are  due  to  a  hemorrhagic  inflammation  of  tlie  mucous 
membrane  or  to  cmholL  The  same  doubt  exists  regarding  the  in- 
testinal ulcers  olwerved  in  aMoctalion  wilh  er>i<i[>elas  and  pem- 
phigus (Larchcr,  Malherbc).  It  may  be  ashed  why  so  much  im- 
]v>rtance  is  .tttnhuled  to  pepsin  and  HCI  as  an  etiological  factor 
and  not  to  the  digestiw  ferments  of  the  pancreatic  juice.  The  na- 
.son  of  this  i^  fotmd  in  the  fact  that  the  peptic  ulcer  U  found  only  in 
localities  which  can  be  reached  by  the  gastric  secretion — namely, 
the  esophagus,  stomach,  and  upper  duodenum.     If  tlie  pancreatic 
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juke  were  an  active  factor,  we  should  find  thcin  only  in  the  duode- 
num. Wt:  know  tliat  pepsin  and  Irj-psin  di|;csbon,  though  affecting 
protcids,  practically  act  in  a  djfiercnt  manner  (Ad.  Scltmidt,  /.  c). 
It  may  be  that  pepsin  more  readily  digests  the  epithelial  cells  than 
trypsin, 

Age. — No  age  is  exempt  fiom  this  disease.  Bom  and  Spiegcl- 
bcn^  inclirn;  to  the  opinion  that  dundcnai  ulcer  may  de\'elop  during 
intra-uterinc  life.  Chvostck  (/.  i-.),  in  87  autopsies  on  children 
under  ten  years  of  age.  found  five  duodenal  ulcers,  of  which  one 
was  seen  in  a  child  seven  weeks  old,  another  in  a  child  four  days 
old,  and  a  third  in  a  babe  of  three  hours.  Collin's  table  is  the 
most  eomplctc  in  this  respect,  and  it  is  here  presented.  In  297 
cases  of  duodenal  ulcers  Uicy  were  met  with: 

ITndei  to  vcsn  of  age, .  ,  ,  , 41  dnto. 

Belvccu  taantlM^ 24     " 

»  ■'    30. «     •* 

"        30  ■'    4^ 5»     ■' 

ttt  ••    $0 46     ■■ 

■I        50  ■'    60 41     ■' 

"        60  "    80, 28     ■• 

81  "    95 3     " 

Duodenal  ulcers  arc  found  most  frequently  in  persons  between 
thirty-one  and  sixty  years  of  age.  They  are  also  found  fairly  often 
in  children  under  ten  years  of  age,  as  well  as  in  newly  bom  chil- 
dren, whereas  gastric  ulcer  at  that  age  is  e-\trcmcly  rare. 

Pathologic  Anatomy. — The  anatomical  configunttion  of  the 
duodenal  ulcer  is.  in  general,  the  same  as  that  of  the  |;astric  ulcer, 
a  description  of  which,  given  in  the  author's  work  on  "  DUeases 
of  the  Stomach,"  will  make  a  second  detailed  account  unneccssar\'. 
In  most  cases  it  is  located  at  the  uppermost  part  of  the  duodenum, 
above  the  mouth  of  the  common  gall-duct  and  pancreatic  duct,  and 
only  exceptionally  below  the  same.  It  {.f  found  very  often  in  the 
immediate  neighlwrhood  of  the  pylorus,  and  then  shows  a  preference 
for  the  rear  duodenal  wall.  In  the  descending  part  it  U  found  vcr\'' 
often  on  the  inner  w;ill.  and  more  especially  when  it  is  near  the  duode- 
nal papilla  If  the  ulcer  has  attained  con.tiderablc  size  and  depth, 
tlie  formation  of  a  duodena)  stricture  gradually  ensues  as  a  result  of 
a  contraction  in  the  cicatricLil  tissue.     I'his  stricture  first  causes  an 
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expnn.-<i<)n  r,f  tliosv  parts  of  tlic  duodenum  lyini;  above  it;  occa- 
sionally  also  the  rumiation  of  largc-iitzicd  {livcrticula.  and  eventually 
also  dilatioi)  of  the  stomach  and  an  enlart^nient  of  the  lower  sec- 
tion of  the  esophagus  may  result.  If  the  duodenal  ulcer  is  located 
at  the  mouth  of  the  common  gall-duct,  the  latter  Is  closed  by  the 
cicatrization,  and  permanent  jaundice  may  set  in.  If  tlie  ulcerative 
process  descends  downward  vcty  quickly  to  the  serosa.  larger  ves- 
sels of  the  inlestinal  \v.alU  arc  often  eroded,  and  losses  of  blnod  in 
varying  qiiantitics  occur,  which  occasionally  may  cause  death  in  a 
short  ))c^nod  of  time.  A  rupture  into  the  portal  vein,  and  e^'entu- 
allj'  into  the  aorta,  was  observed  by  Grunfeld  and  Stich  as  the  result 
of  a  healed  duodenal  ulcer,  and  Frcrichs  observed  a  compression 
of  the  portal  vein  and  resulting  thrombosis  as  a  result  of  the  same 
cause.  Ichorous  and  extended  suppuration,  which  may  exteml 
along  the  larger  vessels  and  come  to  the  surface  on  l)ie  back  or  in 
the  region  of  the  neck,  may  set  in  when  the  duodenal  ulcer  breaks 
through  into  the  retroperitoneal  region.  If  the  duodenal  ulcer 
cxtcmis  iiuickly  to  the  serosa,  perforation  peritonitis  results.  If, 
however,  this  be  prevented  by  a  prior  agglutination  of  the  duodenum 
with  neighboring  organ.s,  and  the  ulcerative  process  extends  to  these 
also,  abnormal  communications  with  other  intestinal  loops  or  with 
the  gall-bladder  may  be  formed.  If  the  break  is  into  the  Uver  or 
the  pancreas,  extended  suppuration  and  destruction  of  these  organs 
take  place.  Just  as  in  the  case  of  gastric  ulcer,  the  formation  of 
p>'opineumothor3X  or  subphrenic  abscess  ("pyopneumolhorax  sub- 
phrenicus  ")  has  been  observed  in  conjunction  with  a  duodenal  ulcer 
b>'  von  Leyden.  In  this  case  a  cavity  filled  with  pta  alone — pyo- 
thorax— or  with  pus  and  air — pj'opivcumothorax— arises  between 
the  liver,  the  diaphragm,  and  the  stomach,  which  forces  the  dia- 
phragm upward  and  the  liver  downward,  and  thus  may  simulate  a 
pyopneumothorax.  It  is  very  rare  that  the  duodenal  ulcer  breaks 
through  the  anterior  abdominal  wall  after  tlic  agglutination  of  the 
same  witli  the  duodenum,  but  external  intestinal  listulsc  have  been 
described  as  a  result  of  such  perforation. 

In  two  cases  obser%'ed  by  Eichhorst  and  Ewald  a  cancer  developed 
on  the  ba.se  of  a  duodenal  ulcer,  whereas,  according  to  the  invest!- 
gations  of  Hauscr.  this  is  observed  much  more  frequently  in  the 
case  of  gastric  ulcer. 
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Symptomatology. — In  a  part  of  the  cases(30  per  cent,  Morot) 
the  duoc]<:iial  ulcer  remains  for  a  long  time  without  any  symptoms, 
and  thus  is  latent  until  a  considcruble  loss  of  blood  calls  attention 
to  the  disease.  An  o{x;n  or  a  completely  healed  ulcer  is  often  found 
at  the  autopsy  which  durin^^  life  caused  no  symjnoms.  or  only  sudi 
slight  ones  that  they  were  not  noticed.  These  ulcers  are  occa- 
sionally not  recogni2<:d  until  at  autopsy  they  are  discovere<[  to  have 
been  causes  of  fatal  hemorrhage  or  perforation  peritonitis. 

Pain. — In  a  great  many  cases  the  duodenal  ulcer  causes  subjec- 
tive complaints,  and  more  especially  pains  of  gi'cater  or  less  inten- 
sity. These  pains,  however,  arc  so  similar  to  those  obser\'cd  in 
gastric  ulcer  that  a  positive  ditTcrentiation  between  the  two  is  im- 
possible, especially  if  the  duodenal  ulcer  is  situated  iiear  the  pylorus. 
To  be  sure,  it  is  stated  in  many  text-books  tliat  the  pain  in  the  case 
of  duodenal  ulcer  is  cotilincd  to  the  duodenal  region, — lower  edge 
of  the  liver  in  the  [larasternal  line,  to  the  right  of  the  pylorus  and 
somewhat  below  it, — and  that  the  sensibility  of  pres.surc  is  also  most 
pronounced  at  the  same  place.  The  same  is  true,  however,  in  the 
case  of  a  gastric  ulcer  which  is  situated  in  the  region  of  the  pylorus. 
Besides,  the  pains  in  the  ease  of  duodenal  ulcer  vciy  often  radiate 
toward  thci epigastrium,  and  it  is  never  jxwstblc  to  ascertain,  with 
any  degree  of  certainty,  where  the  sensibility  to  pressure  and  the 
pains  are  greatest,  on  account  of  the  defective  power  of  localiiiation 
in  most  patients.  Some  clinicians  (Krcuz)  attach  great  importance 
to  the  fact  that  the  pains  in  the  case  of  duodenal  ulcer  radiate 
upward — into  the  epigastiium  and  the  upper  abdominal  region, 
and  also  downward  toward  tlic  pelvic  region,  but  not  toward  the 
loins.  This,  however,  is  occasionally  observed  in  gastric  ulcer, 
and  especially  in  pyloric  ulcer.  It  is  also  oAen  given  as  an  im- 
portant means  of  differentiating  these  two  diseases  that  in  the  case 
of  duodenal  ulcer  pain  sets  in,  as  a  rule,  later  after  a  meal — from 
one-half  to  three  hours  later — than  in  the  case  of  ga.stric  ulcer, 
where  it  sets  in  almost  immediately.  Experience  teaches  us,  how- 
ever, that  even  in  gastric  ulcer  the  pains  may  ajipcar  a  longer  time 
after  eating  and  reach  their  greatest  intensity  when  the  digestion  is 
at  its  height  and  when  the  contents  of  the  .stomach  contain  the 
greatest  amount  of  free  HCl,  the  ulcer  being  very  much  more  irri- 
tated by  the  fiec  acid.    The  early  or  late  coumien cement  of  the  pains 


VOMITING. 


601 


is  also  dependent  to  a  considerable  extent  ujvui  the  amount  ami  Jjtii  J 
of  food  introduced  in  the  stomach.  That  the  pains  in  the  case  of 
duodenal  ulcef  are  often  most  intense  several  hours  al\er  the  meal 
may  vcr>-  probably  be  traced  to  the  fact  that  at  this  time  the  chyme 
ciHitains  large  amounts  of  free  HCl,  and  is  carried  more  quickly 
into  the  duodenum  than  during  the  first  period  of  gastric  digestion. 

It  has  been  stated  by  Chvostck  that  pains,  vhich  in  the  case  of 
duodenal  ulcer  s<.-t  in  two  and  a  half  hours  aAer  breakfast  and  three 
hours  ai'ter  dinner,  ma)'  be  prci'cntcd  or  at  least  a]lc\'iate<l  by  the  use 
of  wine,  while  in  the  case  of  gastric  ulc«r  its  use  increase*  the  pain. 
He  explains  this  observation  by  assuming  tJiat  the  irritation  of  the 
alcohol  causes  a  closing  of  the  pylorus  lasting  for  some  time,  so  that 
in  consequence  of  this  no  chyntc  can  pass  over  into  the  duodenum 
for  a  longer  period  of  time  ainl  irritate  the  ulcer.  In  my  experience 
with  tile  gastrograph.  however,  it  waji  evident  that  wine  or  alcohol 
did  not  have  this  effect,  for  in  numerous  oI>scr\-:itions  the  contents 
of  the  stomach  passed  over  into  the  intestines  much  more  quickly 
after  a  moderate  consumption  of  alcoliol  than  nithout  it.  Alcohol 
is  absorbed  fairly  r^idly  from  the  stomach,  the  contents  losing 
its  iKrcentige  of  this  substance.  It  is  much  more  reasonable  to 
assume  that  the  contents  of  the  stomach  arc  very  much  diluted  by 
the  water  in  the  wine,  while  the  alcohol  may  irritate  more  strongly 
any  gastric  ulcer  which  b  present  before  it  is  absorbed.  Excessive 
amounts  of  alcohol — for  ii>:ttance,  20  per  cent,  of  the  gastric  con- 
tents— lead  to  a  retardation  of  gastric  peristalsis  (sec  Hemmcter, 
"Diseases  of  the  Stomach,"  second  edition,  p.  294). 

The  character  of  the  pains  in  the  case  of  duodenal  ulcer  is  the 
same  as  in  the  Ciise  of  ga.stric  ulcer,  although  the>-  are  usually  fre- 
quent  and  severe  in  the  case  of  the  former  than  in  tlic  case  of  an 
ulcer  of  the  stomach.  If  the  duodenal  ulcer  \x  adt-ancing  or  if  tlte 
ulcerative  process  has  extended  to  the  serosa,  pains  may  set  in 
during  tlie  night  and  also  in  the  morning  on  an  rm|>ty  stomach. 
These  pains,  as  a  rule,  however,  increase  during  the  intestinal  di- 
gestion. 

I'cffiititig. — In  the  clinic.1l  histories  of  the  authors  thus  lar  cited 
the  objective  symptom  of  vomiting  i-t  ver>-  rarely  spoken  of.  Krauss 
states  that  in  the  few  cases  that  he  came  across  a.  reference  to  the 
vomiting,  it  either  dei^ended  on   strictures  of  the  duodeimm  or  it 


etMlHiinid  tbe  Oilnuiatipg  pamt  at'  an  aOack  of  gasLr^gia.      Op- 
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Similarly,  the  reporb  at  Elbers  ("  Darmgesclrarare."  1831),  Bouc- 
quof  (/.  e.).  Scaite  (- Dcutsch-  KUnik."  iS/ot.  Mayer  ("Die 
Kxankliaten  des  Zwolffinger  Dannes,"  Duss«;ldorf",  1844),  and  S. 
and  \V.  S.  Fenwkk (/.  <)  imficate  the  rather  small  percentage  of 
attacks  of  vomiting  in  cases  at  duodenal  ulcer.  In  the  reports  of 
260  cases  of  duodenal  ulcer  nfakh  1  found  in  the  literature  there 
was  an  account  of  vomiling  in  20  per  cenL  of  the  cases.  Reck- 
maon  ("Ulcus  Duo.,  u-5.w.,  Di^nose,"  Thesis,  Berlin,  1893) 
ipcaks  of  three  t)-pes  of  vomiting  occurring  at  three  different 
periods,  the  iirst  bdng  in^pid  and  water>',  the  second  bitter  and 
thick  as  s>Tup  (bile),  and  the  ttiird  being  a  s»-eetish  liquid  (blood). 
He  docs  not  precisely  state  when  and  under  which  conditions  tliese 
three  kinds  of  emesis  occur. 

Hfntatfmesis. — If.  in  consequence  of  the  erosion  of  lai^er  blood- 
vessels, a  great  loss  of  blood  has  taken  place,  the  blood  is  usuaJly 
discharged  both  by  vomiting  and  by  c\acuation.  More  rarely  the 
latter  atone  is  obser\'ed.  It  is  well  known  that  this  is  also  true  in 
the  case  of  gastric  ulcer.  If  the  loss  of  blood  is  ven'  great,  deatii 
may  ensue  before  all  the  blood  was  discharged  by  means  of  evacu- 
ation and  vomiting.  If  the  duodenal  ulcer  breaks  through  extra- 
peritoneally  into  the  retroperitoneal  connective  tissue,  extensive 
,su])[iuratinns,  cvun  up  to  most  distant  parts  i,if  tiiL-  bi'>il\".  set  in. 
Thtst  suppurations,  even  when  tliey  cause  lever,  are  tlien  ili-icuv- 
ered  onlv  when  the  pus  is  dischar^eii  cstern.ill}'.  It"  the  break  1% 
intrapLritoneal,  before  the  duodenum  has  been  aL;;^lulinateii  uitli  il^ 
iieiyhborin';  organs,  it  caiise.s  perforation  peritonitis.  In  this  case 
the  jiain  at  first  is  most  severe  at  the  ])lace  of  rupture,  aiul  nidiates 
thence  toward  the  iip[x,'r  anci  lower  abdominal  regions.  Later  k<\\. 
ho«e\er.  the  pains  are  of  quite  diffuse  nature. 

Small  losses  >\{  blood  are  much  more  likely  to  be  ovcrlonketi 
when  they  occur  in  the  intestinal  evacuation  than  if  tliey  appear  in 
the  vomit.  Many  patients  have  been  brought  dangerousK-  near 
(iealh  from  intestinal  hemorrha^'cs  without  haxing  been  in  the  le.i>t 
aware  that  they  were  passing  blood  in  their  evacuations.  Tliis  fact 
must  be  borne  in  mind  in  estimating  the  diagnostic  value  of  the  .sta- 
tistics on   tliese   symptoms.      According   to  Clnoitek.  Krauts,  and 
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Oppeiilioimer.  about  one-lhinl  of  all  cases  of  duodeniil  utccr  arc 
accompanied  by  loss  of  blood  iii  the  intestinal  evacuations  or  in  the 
vofnited  matter.  In  34  ca^rs  observed  by  Oppenhetnter  tlicrc  were 
16  in  which  the  blood  was  evacuated  both  waj's.  In  10  it  found 
its  way  out  b}'  ttic  stool  only,  anil  in  8  b>'  the  ^-oniit  only.  DkUIi 
from  lo$!i  of  blood  may  occur  without  either  mclcna  or  hcmatemcsis. 
Intestinal  hemorriu^es  may  occur  at  re^fular  intervals,  and  be  pre- 
ceded by  pain  and  dyspeptic  distress  at  each  of  these  intcn'aU.  In 
a  case  rcfcrrcil  to  by  Weir  (/.  t.)  the  ijuestion  of  the  presence  of  a 
duodenal  ulcer  in  a  patient  with  intestinal  hemorrhage,  rti^ht-sidcd 
epigastric  pain,  and  distress  sonic  time  after  eating  was  decided 
negatively  because  blood  was  discharged  per  anum,  of  a  bright  red 
color  and  unclottcd.  The  patient,  moreover,  had  hemorrhoids,  the 
preM:iice  of  which  led  to  the  confusion  in  dii^nosts.  Collin  gives 
twelve  instances  in  which  the  blood  came  from  the  pancreatico- 
duodenal artcr>';  three  times  the  gastro-epiploica  dextra  was 
opened  into  ;  twice  the  pancreatic  artery  ;  once  the  hepatic ;  twice 
the  aorta ;  twice  the  vena  porta :  and  once  the  superior  nic^senteric 
vein.  I'^cnstecbcr  states  that  the  ulcers  on  the  posterior  wall  are 
more  apt  to  bring  about  hemorrhage  than  the  anterior  ones,  as  the 
vessels  are  more  abundant  and  larger  in  that  direction. 

Frequency. — Perrj-  and  Shaw  (/,  r,).  in  an  analysis  of  the  reports 
of  13,055  autopsies  occurring  at  Guy's  Hospital  from  1836  to  1892, 
in  which  the  condition  of  the  duodenum  was  noted,  found  an  open 
ulcer  of  tlte  duodenum  in  34  cases,  or  0.26  per  cent.  Ulcer  of  the 
duodenum  heals  with  greater  difficulty  and  with  lc«s  frequency'  than 
ulcer  of  the  stomach,  and  the  two  FenwicVs  arc  of  the  opinion  that 
chronic  ulcer  nf  the  stt>mach  is  about  ten  times  as  common  as  the 
santc  ulcer  of  the  duodenum.  According  to  their  st^itistics,  only 
1.7  per  cent,  of  ca<ies  of  gastric  ulcer  are  accompanied  by  a  simitar 
condition  in  the  duodenum.  Duodenal  ulcer  is,  accordingly,  a  rare 
lesion,  Collin  ("  L'ulcirc  simple  du  duodenum,"  "These dc  Paris") 
could  find  only  36  cases  in  a  range  of  ten  yeans,  Houte  (••  De 
I'ulcere  perfoiat  du  duodenum,"  "Th^se  dc  Paris,"  1896).  in  three 
additional  years,  could  add  only  3  more  cases,  though  Darras 
("  Tie  la  [>crforalion  dc  I'ulcere  simple  du  duodenum,"  "These  de 
Paris."  1896).  more  tlian  one  year  later,  found  j  others.  Since 
attention  has  been  given  to  the  subject,  and  particularly  to  the  sur- 
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gical  aspect  of  it,  by  Robert  F,  Weir  in  1896,  when  5  cases  were 
reported  as  having  undergone  surgical  treatment,  there  have  been 
reported  51  operations  for  this  disease. 

The  relative  frequency  as  a  cause  of  death,  deduced  from  autop- 
sies, is  as  follows: 

Willigl -   .   .    ),6ao  seccions  Willi  74  gastnc  ulcers  and  z  duodend. 

Starke 38*  "  "  3^ 3  - 

Crinfeld, 1,150  '*  "  134 4  " 

Steilie 3.085  ■■  '■  S9       "         •-         "   IS  •' 

Von*yl 12,806  ■'  "  98      "        "        "     3  " 

Lnlham, 8,(92  "  "  . *    13  •• 

Perry  and  Slitt*, tJ.f'S'  "  "  ■    ■      ' TO  " 

Ne*  York  Hospiul  (unpublished),    1 ,000  •'  "  ,   ,     '■        "        "     2  " 

45,S(>g  4ir  108 

In  about  0.2  per  cent,  of  these  cases  duodenal  ulcer  was  assigned 
as  the  cause  of  death. 

Kinnicult  (Jacobi.  "  Festschrift,"  1900),  however,  in  30,000  au- 
topsies, which  probably  included  many  embraced  in  the  above  table, 
has  given  a  rather  higher  percentage  of  frequency,  placing  it  at  0.4 
per  cent.  Though  the  proportion  is  a  small  one,  stress  must  be 
laid  on  the  fact  that  from  40  to  70  per  cent,  of  these  ulcers  perfor- 
ate, with  an  almost  invaiiable  fatal  result.  The  relative  proportion 
of  gastric  to  duodenal  ulcers  is  13  to  i  (Burwinkel). 

Friqiiciicy  of  Perforatiou. — Perforation  is  said  to  have  t:iki_-n  jiLkc 
iS  [  times  in  Collin's  262  cases,  or  in  69  per  cent. ;  Chvostek.  bnw  - 
ever,  places  the  frequency  of  jjerforation  at  abovit  42  ])cr  cent,  of  tlie 
crises.  In  these  262  cases  of  Collin  there  was  a  generally  diifused 
and  fatal  ]ieritonitis  125  times.  Hut  occasionally  in  anterior  perfira- 
tiiins.  but  more  commonly  with  the  perforations  e.Ni.-^ting  elsewhere, 
adhesions  or  idcerations  with  abscess  and  liemorrhage  from  the  ilun- 
denal  wall  or  adjacent  or!;ans  have  been  encountered.  F.-^amples 
of  such  cnniplicatiiiL;  lesions  arc  subphrenic  .absce.-s,  which,  aoci'rd- 
iii;4  to  <  )ppenheinier.  follows  more  comnioiil\-  a  pertt>r,itii>n  in  the 
superiiir  \\all  of  the  hofi;^ontrd  portion  of  the  duodenum.  Hepatic 
and  ]iancreatic  adliesinns  are  ,it  times  met  witli — OpjX'nheimer  ijives 
6  cases  and  Collin  j,"!  cases  of  such  adhesions.  IViforations  into 
the  gall-bhulder  liave  been  reported,  but  more  important  acul  dan- 
gerou-^  arc  the  idceration.s  into  the  aorta  (Stich,  2  cases.  "  Deutsch. 
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Arch.  f.  klin.  Mci!.."  1874).  the  vena  porta  (Raver  and  Habctshon, 
2  caiK»).  the  superior  mc^'iitcric  vein  (Warfin^cr),  or  the  hepatic 
artcr)'  (Vonw>'l).  The  ulceration  haH  also  been  known  to  invade 
the  adjacent  colon  (Murchison  and  Saunderson.  2  cases,  quoted 
Ih  from  Robert  F.  Weir.  "New  York  Medical  Record,"  May  5,  1900), 
V  reiforation  peritonitis  is  observed   much   more  frequently  as  a 

result  of  duodenal  ulcer  than  in  the  case  of  gastric  ulcer,  because 
^  the  walls  of  the  duodenum  are  companitively  thin.  It  causes  death 
^F  usually  in  from  twelve  to  thirty  hours,  nith  tlic  sym])lom.><  of  heart 
I  failure  and  collapse.  If,  in  consequence  of  a  perforation,  "  pyopneu- 

mothorax subphrcnicus  "  sets  in,  the  patients  complain  of  precordial 
fear,  (jreat  dy^^pnea.  and  a  collection  o(  liquid  and  air  may  be  dis- 
covered by  percussion  and  auscultation  in  the  upper  hepatic  re- 
gion. If  the  duoden<il  ulcer  has  grown  together  with  neighboring 
organs,  especially  with  the  pancreas,  or  if  a  cancer  has  dc*'clopcd 
in  it,  a  distinct  restntance  is  »<in»:times  palpable  at  the  lower  edge 
of  the  liver  in  the  duodenal  region.  If  the  duodenal  ulcer  is  near 
the  mouth  of  the  conimoii  gull-duct  (according  to  Fleischer.  6  per 
cent  of  the  cases),  permanent  jaundice  almost  invariabl>'  ensues. 

Disturbances  on  the  part  of  the  stomach — gastralgia,  nausea. 
loss  of  appetite,  vomiting — arc,  as  a  rule,  much  less  pronounced  in 
connection  with  duodenal  ulcer  than  in  the  case  of  gastric  ulcer.  If. 
as  the  result  of  cicatrization  of  a  targe  duodenal  ulcer,  a  duodenal 
stricture  occurs,  the  symptoms  of  a  dilation  of  the  stomach  are  oh* 
served  if  the  stricture  has  reached  an  adt'anced  stage.  The  anatom- 
ical stricture  of  the  duodenal  peptic  ulcer  docs  not  diflcr  es.scntL-ilIy 
from  the  gastric  lesion  of  the  same  t>'pc.  The  general  condition 
and  the  nutrition  of  those  suffering  with  duodenal  ulcer  arc  at  lirst 
but  little  aflectcd.  If,  hotvevcr,  the  patients  take  little  food  on 
account  of  violent  pains,  and  if  the  erosion  of  the  blood-vessels 
causes  repeated  losses  of  blood,  the  patients  become  anemic, 
emaciated,  and  finally  succumb  to  heart  failure. 

Latency. — The  frequenc)'  with  which  acute  and  chronic  duodenal 
ulcers  may  run  their  course  without  giving  ri.sc  to  symptoms  is 
H  demonstrated  by  the  stati.stics  of  Perry  and  Shaw  ("  Guy's  Hospital 
H  Reports,"  1893,  p.  171).  Out  of  ijl  cases  collected  by  tliese 
H  observers,  91,  or  Co  per  cent.,  gave  no  clinical  s)-inptoms  of  im)Kir- 
H       tance  prior  to  the  termination  of  the  cases  by  hemorrhage  or  per- 
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foration.  In  30  out  of  25  instances  of  perforation  the  patients  were 
so  sli(;htl>'  iiiilispuscd  prior  to  llii^  occurrence  tliat  they  had  not 
consulted  a  physician  (Schu-artx) ;  only  ;  of  these  cases  had  previous 
gastric  symptoms.  Collin  .ilatcs  that  53  per  cent,  of  tlic  case* 
analyzed  by  him  remained  latent  during;  their  entire  course  ("  Scot. 
Med.  and  Sui^.  Journal,"  July,  1897).  Samuel  and  W.  Soltau 
Fcnwick  (/.  e.)  state  that  only  32  out  of  43  cases,  or  74  per  cent., 
had  suffered  from  abdominal  pain,  vomiting,  or  hemorrhage  some 
time  before  death. 

Diagnosis. — It  may  be  seen,  from  the  description  of  the  symp- 
toms.  that  if  we  exclude  the  cases  where  duodenal  ulcers  are  caused 
by  extensive  skin  burn.-*,  septicemia,  cry,sipelas.  pemphigus,  und 
amyloid  degeneration  of  the  intestines,  a  positive  diflercntiation  of 
ga;$tric  ulcer,  especially  if  it  U  located  in  the  immediate  neighbor- 
hood of  the  pylorus,  from  the  duodenal  ulcer  can  nut  be  made 
during  life.  The  diagniLsis  U  one  of  probability.  \Vc  can  suspect  a 
duodenal  ulcer  only  when  we  have  to  do  with  strong,  healthy  men  oc 
with  children  under  ten  years  of  age.  because  in  the  latter  it  ts  quite 
the  exception  to  (ind  gastric  ulcers.  We  suspect  it  in  these  cases 
if  the  pains  and  the  sensibility  to  pressure  are  greatest  in  the  duodenal 
region  ;  if  the  pains  radiate  only  upward  and  downward,  but  not 
toward  the  loins,  and  always  set  in  some  time  after  the  meal ;  if,  in 
the  case  of  hemorrhages,  tlie  blood  is  carried  off  only  in  tlie  e\'acu- 
ations ;  and  if  the  stomach  complaints  are  but  slight.  The  diagnosis 
is  strengthened  by  the  occurrence  of  permanent  jaundice  (seat  oTj 
the  duodena]  ulcer,  in  the  neighborhood  of  the  duodenal  papilla) 
and  perforation  peritonitis,  which  is  rarer  as  a  result  of  gastric  ulcer. 
The  diagnosis  of  gastiic  ulcer  may  l>e  made  with  probabtlit>'  if  the 
following  objective  signs  and  symptoms  are  present :  ( t )  The  signs 
of  gastric  ulcer  ajipear  in  anemic  girU  suffering  with  chlorosis ;  (2) 
the  pains  and  sensibility  to  pressure  arc  confined  to  the  epigastrium ; 
(3)  the  pains  are  felt  immediately  after  eating,  growing  more  in- 
tense when  digestion  is  at  its  height — 1'.  <•.,  simultaneous,  greatest 
increase  in  the  free  HCI  of  the  contents  of  the  stomach  ;  (4)  they 
are  only  transiently  alleviated  by  the  introduction  of  milk  or  of 
sodium  bicarbonate ;  (5)  other  disturbances  on  the  jiart  of  the 
stomach  grow  more  prominent ;  (6)  sviperacidity  can  be  proved  for 
the  gastric  juice ;  and  (7)  the  symptoms  of  dilation  of  tlie  .■itomacli 
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are  lacking  (seat  of  tiK  ulcer,  on  tlw  front  or  rear  wall,  but  not  in 
the  pylorus). 

The  number  t>f  quantit^itive  detcntiinalions  of  free  HCI  in  tlte 
gastric  contents  alter  tcst-tncaU  is  as  yet  too  small  to  permit  of 
accurate  coiicIu-Hionit.  In  ihrte  atses  of  ducHlenal  ulcer,  proved  by 
autopsy,  in  which  I  made  such  analyses  tlic  amount  of  free  HCI 
was  normal  in  two  case^  and  exc««ivu  in  one.  The  fiijtires,  expressed 
in  terms  o(  -^  normal  solution  of  NaOlI.  were  28°,  26".  and  38° 
respectively.  It  has  been  uqjctl  tlwi  hyperaddity  is  not  alw.iy» 
present  in  gastric  ulcer,  and  therefore  could  not  be  used  as  a  distin- 
guishing sign.  Tlicrc  are.  it  is  true,  veiy  rare  cases  of  peptic  ulcer 
of  the  stomach  with  normal  or  even  low  amounts  of  free  HCI,  but 
they  arc  so  exceptional  as  to  be  disregarded  in  a  consideration  of 
dia^^iiostic  factors.  Tliis  low  or  normal  acidity  may  be  due  to  an 
exhaustion  of  the  oxyntic  cells  as  a  result  of  prolonged  overwork. 

Vonwyl  li;is  grouped  the  distint^tshing  diagnostic  factors  in  gas- 
tric and  duodenal  ulcers  in  the  following  schema : 

Ga.itric  ulcer:  (1)  More  frequent  in  women  from  the  twentj'-fifth 
to  the  fiftieth  j'ear.  (2)  Pain  promptly  after  eating.  (3)  Rclie\-cd 
by  vomiting.  (4)  Frequent  vomiting  of  bile,  mucus,  and  food. 
(5)  Marked  d\'spcptic  symptoms.  (6)  I'requent  bloody  voniitins. 
(7)  More  seldom,  bloody  stools. 

Duodenal  ulcer  :  (l)  Occurs  most  frequently  in  males.  (2)  Pain 
in  right  h>iK>chondriiim  or  to  right  <if  {>arastt.-nial  line.  (3)  Comes 
on  in  from  two  to  four  hours  afti.T  meals.  (4)  No  relief  by  vomit- 
ing ;  latter  not  frequent.  (5)  Bloody  stools  (melena  or  bright  blood) 
more  common  than  blood)'  vomiting.  (6)  If  jaundice  is  present. 
this  would  contribute  to  the  duignosis. 

Considering  the  value  of  the  clinical  features  from  a  diagnostic 
standpoint,  so  far  a.*  I  am  able  to  judge  from  |>er.sonal  experience, 
and  adding  to  this  tlte  experience  of  the  most  reliable  native  and 
foreign  clinicians  of  eminence,  the  conclusion<^  seem  to  be  inc\ital>lc 
that  the  diagnosis  of  duodenal  peptic  ulcer  will  nircly  be  made,  and 
if  it  is  made  correctly  and  proved  as  such,  it  is  due  to  an  excep- 
tional combination  of  very  convincing  and  unmistakable  si^n%  and 
symptoms  or  to  an  accidcnL  1'ho  m.un  factors  upon  which  one  has 
hitherto  placed  de|)cndencc  in  the  diagnosis  were  the  pains,  the 
vomiting,  the  hcmatenicsis  and  melena.  and  Ihc  icterus  occurring 
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in  assocbtion  with  tliesc.     I  have  already  critically  considered  the 
diagnostic  value  of  the  pains  aa  symptoms.      It  lias  been  said  that 
the  pain   of  duodenal  ulcer  is  situated  in  the  right  hypochundriutn, 
as  a  rule;  but  this  may  also  be  the  case  with  gastric  ulcer.     On 
theoretical  grounds  it  has  been  stated  that  the  puins  due  to  a  duo- 
denal  ulcer  occur  only  when  the  pastric  chyme   is  expelled  into 
the  duodenum — that  is,  in  fix>m  three  to  six  hours  after   the  inges- 
tion of  the  food  ;  whereas  the  ]>ain  of  gastric  ulcer  occurs   immedi- 
ately on  the  ingestion  of  food,    l-'iirthcrmorc,  it  was  asscne<)  that  the 
pain  of  g;istric  ulcer  is  relieved  by  vomiting,  but   that  due  to  duo- 
denal  ulcer  persisted  after  tmesis.     All  these  signs  are  unreliiible, 
for  the  pain  of  duodenal  ulcer,  even  assuming  that  it  is  always  due 
to  the  entrance  of  the  gastric  chyme,  depends  upon  the  rate  of  the 
gastric  peristalsis,  xvliich  may  var>'  greatly.     In  one  of  my  cases  of 
duodenal  ulcer,  proved  as  such  at  the  autopsy,  the  pain  occurred 
regularly  within  from  twenty  to  tliii'ty  minutes  after  the  ingestion 
of  food  ;  and  in  the  majority  of  reports  in  which  any  statement  u 
ventured  concerning  tlie  time  clap-sing  between  ingestion   of  food 
and  the  pain  of  duodenal  ulcer  it  is  stilted  as  varying  between  two 
and  three  hours.     The  pain  of  gastric  ulcer  is  not  always  relic^-cd 
by  vomiting.     Many  times  it  persists  for  a  long  ]«riod  after  emcsis 
has  stopped.     Ku  information  of  diagnostic  value  can    be    gained 
from  the  dyspeptic  symptoms,  the  appetite,  and   the  condition  of 
the  stool,  which  may  be  diarrlieic  or  consti[)3ted.     The  rcsultt  of 
test-meal  analyses  in  duodenal  ulcer  arc  varying.     Such  have  been 
carried  out  by  Devic  and  Rou.x  ("  Province  Mcdicalc"),  A.  Robin 
(cited  by  Collin.  /.  c).  Reckmann  (/,  f.).  and  von  Leube  ("Special 
Diagnosis  of  Internal  Diseases").     Boas,  Devic,  Roux,  and  Robin 
found  hyperchlorhydria ;  Leube  and   Reckmann  found  subacid!^. 
As  already  stated,  I  ha\'e  found  normal   acidity  in  two  cases,   and 
excessive  addity,  or  hyperchlorhydria.  in  one  case.     Robin  found 
absolute  anacidity  and  considerable  quantities  of  organic   acids  in 
three  cases.     It  is  conceivable  that   hjijcraddity  of  long   .'ttanding 
may  cause  exhaustion  of  the  ox>-ntic  cells  and  eventuate  in    total 
anacidity   from   overwork  of  tJic  secretory  apparatu.5.     Conccmin" 
the  frequency  of  the   hemorrhages,    I   have  already  s|>okcn.      No 
diagnostic  information  can  be  gained  from  the  anal^-sis  of  the  urine 
in  these  cases.     The  icterus,  to  which  much  diagnostic  importance 
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is  attributed  by  a  number  of  our  writers,  b  not  due  to  the  ulcer  itseir, 
but  rather  to  iu  coinplicntions — vh.,  stenosis  of  the  duodenum  and 
cicatrization  near  the  ampulla  of  Vatcr.  The  most  useful  diag- 
nostic elements,  though  they  are  not  absolutely  constant,  are  :  (l) 
The  prevalence  of  duodenal  ulcer  amon];  men ;  (2)  hematcmcsis  and 
nielcna,  but  especially  melena  without  hcmatcnicsis ;  (3)  the  absenix' 
of  tJie  dorsal  pain-point  of  gastric  ulcer ;  (4)  a  painful  area  in  the 
right  h)'pochondriuRi  or  umbilical  region,  rather  than  in  the  epi- 
gastric region.  Burwmlccl  states  that  intestinal  hemorrhage  in  large 
amounts  is  ver>'  rare,  excepting  enteric  fever  and  vicarious  men- 
struation.  and  should  always  excite  the  suspicion  of  gastric  or  duo- 
denal ulcer.  He  asserts  tliat  a  diflerential  diagnosis  betu-cen 
gastric  and  duodenal  ulcer  is  possible,  and  that  b)'  careful  study  of 
the  symptoms  he  has  been  able  to  diagnose  five  cases  of  duodenal 
nicer  in  the  last  few  years,  Euald,  PcnioUlt.  Nothnagcl.  and 
Lcmkc  hold  that  the  diagnosis  betuecn  gastric  and  duodenal  ulcer 
is  vcf>-  didicult  and  practicall)-  impossible. 

l/ff  of  tk<  Siamack-tube  for  Du>gnasti(  Purposes. — There  can  be 
no  doubt  that  tlie  employment  of  a  slonuch-tube  in  gastric  and 
duodenal  ulcer  is  associated  with  danger.  Grave,  even  fatal,  hem- 
orrhages have  frequently  been  reported  as  immediately  following 
upon  lavage  of  the  stomach,  and  the  danger  of  a  pcribrabon  is 
not  to  be  overlooked.  Twenty  years  ago  the  use  of  a  hard,  stiff 
sound  and  the  old-time  stomach-pump  was  ad\'i5ed  by  Schliep 
{'•Deutsch.  Arch.  f.  klin.  Med.."  Bd.  xiii,  S.  456).  The  introduc* 
tion  of  the  soft  stomach-tube  has  lessened  these  dangers  somewhat, 
but  then  it  can  not  be  denied  tluit  the  evil  results  following  the 
employment  of  the  tube  in  some  cases  arc  not  due  to  the  instru- 
ment itself  directly,  but  to  tlie  convulsive  movements  caused  by  the 
nausea  and  vomiting.  If  the  tube  can  in  any  particular  case  be 
introduced  without  causing  nausea  and  vomiting,  or  if  this  nausea 
can  be  prevented  by  the  application  of  cocain  to  the  throat,  the 
dangers  referred  to  arc  very  much  lessened.  Fassing  a  stomach- 
tube  is  contraindicatcd  in  the  following  conditions:  (l)  In  all  acute 
ulcers  showing  (2)  a  disposition  to  hemorrhage,  as  evidenced  by  the 
hentatcmesis ;  (3)  if  the  symptoms  aikl  sign.'*  of  ulcer  have  only 
existed  for  a  short  time ;  (4)  in  the  three  or  four  weeks  following  a 
hemorrhage,  in  which  period  the  classical  treatment  for  ulcer  should 
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have  been  carricft  out,  (5)  when  there  an:  indications  that  the  bIcB' 
tt  Bitualcd  in  the  nophagiis  or  cardia :  (6)  when  the  sen^mraa^ 
to  ptrwurv  t>  vcr^'  {;n:at  in  like  epigastrium  and  in  the  right  byp^ 
cbnodrium.     But  in  chronk  ulcere  or  an  n-idently  torpMi  charairter. 
with  n«j  (lispoNtion  to  hemorrhage  or  perforalioa,  tbe   use  o^  ti»c 
Btomach-tubc  for  therapeutic  measures  15  permissible  in  sucfa  cases 
U  have  rciusted  dietetic  and  other  treatment.     Medicated  t3\~age  «f 
the  stomach  under  such  comlitions  greatly  favors  dcatrizatioa.      By 
ttic  !Uinc  mean»  the  hypcnicidit)',  which  is  a  causative  factor,  nay 
be  very  much   reduced.     Whenever,  however,  such  treatment  has 
to  be  undertaken  in  cases  of  suspected  duodenal  ulcer. — for  even 
here  the  gastric  hyperacid ity  is  a  recognized  cause,  and  therapeutic 
conlrol  of  thi.'i  hyi>craddity  has,  in  my  opinion,  occasionally  led  to 
cure  of  the  duodenal  ulcer, — it  should  be  undertaken  only  after  in- 
alrurtinjj  ihc  patient  and  the  relatives  of  the  possible  dangers  i:^the 
metliod.     The  first  lavage  under  such  conditions  had  best  be  under- 
taken only  in  consultation  with  another  physician.    The  tube  should 
be  introduced  very  uradually,  after  anesthetizing  the  throat  with  a 
4  per  cent,  solution  of  cocain.     Should  a  slight  hemorrhage  occur, 
it  should  be  treated  according  to  the  principles  laid  down  in  the 
chapter  on  "Hemorrhage  from  the  Stomach"  in  the  author's  work 
on  "  Diseases  of  the  Stomach."     Far  from  being  absolutely  contra- 
iniiii:.ilcil   in   tin.-   tri.atmii-iit   of  gastric   anJ   duodenal    ulcer,    Kwald 
artiijiily  rfciimmend.s  irri;.,'atiijn  of  the  gastric  mucosa  with  iced  waitT 
for   ihf   .litl'sI    -it  iicnirirrliage  into   the   .stomacli    ("Klin.   il.    Wr- 
dauitn|.;-.-Kra(iklii.itL-ii,  "  Hcrlin,  1S93J,      In   any  case,  if  the   jialiLjit 
has  stdixl  lliL*  I.iva^c  fur  five  days  witiiout  any  siijns;  of  irritatinu  or 
fpf  IjIimiiI,  the  (l,ing(--r   uf  licmnrrhage  becomes    less  with  every  day, 
anil  the    iileer,  iiliellier  ^ii.-^tric   or  dimdeiial,  can   be    treated    iiii-re 
efficlivet)'  in  this  manner.      The  use  of  tlie  stoniacli-tube  for  diag- 
noslir  ])ui[i(ise.s  in  gastric    ulcer  sIioliIJ    be  controlled  by  the  same 
]iiiiiri|)lis  as  arc  laid   down  in   the   preceding.      1  come  now  to   the 
I'l'n^Idvralinn  iif  a  nirlliod  by  winch   the   diagnosis  between    gastric 
-iiiit  duiiHenal  ii1e<r  may  be  niade  with  some  certainly.     1  !iis  nietliud 
ifiviihrs  ihe  Use  i-f  tile  gastrosciipc. 

(i:i\fn'ui'/-i . — In  cases  that  have  becnme  first  habituated  to  tlie 
slnm.iLli  titlie  and  in  «hnm  such  symptoms  are  presented  as  ni^ike 
lilt'  ilia;^iiosis   beL\ieeil    gastric   and   diioden.tl  ulcer  unsettled,   direct 
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inspection  of  the  atomacli  vrill,  under  favorable  conditions,  permit 
of  tlie  exclusion  of  gastnc  ulcer,  since  those  portions  of  the  stomach 
which  are  most  frequent  sites  of  ulcer  are  capable  of  bdng  inspected 
with  the  gnstroscopc.  It  is  suggested,  therefore,  that  in  cases  in 
which  ihe  symptoms  of  henvorrhiige  frtiin  the  stomach  or  intestines 
arc  presented,  together  with  pain  in  the  epigastric,  umbilical,  or 
right  hypochondriac  region,  espcciidly  if  tiie  blood  appears  only  in 
the  stools,  a  gastroecopic  examination  of  the  stomach  be  made  b>-  a 
specialist  experienced  in  the  manipulation  of  ttte  instmment  after 
the  patient  has  become  habituated  to  the  stoniach-tubc.  This  pro- 
cedure ag^Mars  to  nie  to  be  the  only  way  of  arriving  at  a  clear  diag- 
nosis, and  as  life  depends  upon  this  diagnosis,  the  method  is  justifi- 
able if  executed  by  trained  liand;^  The  following  tables  illustrate 
the  relative  frequency  of  correct  and  incorrect  diagnosis  in  duodenal 
ulcer. 

Weir  (/.  c.)  states  that  it  has  been  possible  in  thirteen  of  the  more 
recent  instance*  either  to  arrive  at  a  correct  preojierative  diagnosis 
or  to  make  the  alternative  diagnosis,  var)'ing  between  a  duodenal 
and  a  gastric  perforation.  The  difficulties  that  have  been  expe- 
ricnccd  arc  succinctly  shown  in  the  following  statement ; 

Ihi^nxm*  uTong — nicer  no!  fcaard  i 
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Diagnosis  of  Pcrfaratioti  of  Duodenal  UUtr. — The  duodenum  in 
its  first  part  is  free  and  covered  by  peritoneum.  I  have  already 
spoken   of  the   most  frequent  site   of  tl>e  perforation,   which   is 
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were  operated  on  in  the  first  t»-cni>--four  hours.  Of  thesc,47  recov- 
ered and  35  died — 42  per  cent. ;  but  in  opcrstionx  dune  after  that 
period,  over  70  per  cent,  of  the  patients  died.  The  same  obser\'a< 
tions  am  be  made  with  re^rd  to  tJie  success  of  operations  for 
duodenal  perforations.  In  the  ;i  cases  collected  by  Robert  F. 
Weir  (/.  (-.)  the  lesion  was  recognized  and  closed  at  operation  in 
2$  cases;  of  these,  13  underwent  operation  after  thirty  hour»' 
delay,  and  all  resulted  fatally  ;  12  other  patients  were  operated  on 
within  that  time,  and  8  sur\-ivcd,  giving  thus  only  33,"^  per  cenL  of 
mortality.  This  marks  an  improvement  on  the  Matislics  of  Pagcn- 
Ktccher,  which  gave  a  mortality  of  60  per  cent,  in  the  found  and 
&ewn-u])  duodenal  ulcers  located  by  lum.  An  unmisUkable  advance 
in  the  diagnostic  ability  is  shown  in  the  following  statistics : 

Prior  to  1895,  28  cases  reported  in  which  laparotomy  was  done 
for  duodenal  perforation  :  in  15  (75  percent.)  ulcer  not  found;  in 
5  (25  per  cent.)  ulcer  found  and  sutured;  in  only  3  cises  (10  per 
cent.)  was  the  possibility  of  duodenal  perforation  considered.* 

Since  1 895,  3 1  cases  operated :  perforation  not  found  in  1 1  per 
cent;  perforation  found  and  sutured  in  20  cases  (65  per  cent);  its 
presence  was  con.Mtkred  in  tbagnosis  in  1 1  cases  (35  jxrr  cent.) 

Progress. — In  tlic  stabstics  on  the  frequency  of  perforation  is 
also  given  tlie  percentage  of  duodenal  ulcers  which  run  their 
course  without  perforation.  Collin  gi\'es  an  account  of  39  cases 
of  dcatrkes  from  ulcerations  in  the  duodenum.  Perry  and  Sliaw 
(/.  f.)  found  unmistakable  evidences  of  repair  in  nearly  50  per  cent 
of  their  cases.  Such  healed  duodenal  ulcers  may  prove  harmless, 
and  the  duodenum  become  restored  to  integrity,  but  they  may  also 
cause  dangerou.t  narron-ing  of  the  lumen  of  the  duodenum ;  the 
cicatrix  ma>'  involve  the  outlets  of  the  pancreatic  and  bile-ducts ;  it 
may  so  di.<4ort  the  anatomical  course  of  the  duodenum  as  to  ob* 
struct  the  outlet  of  the  pylorus  and  also  of  the  bile-ducts,  causii^ 
dilation  of  the  biliary  passages  and  of  the  stomach. 

Prognosis. — In  the  case  of  duodenal  ulcer  the  prognosis  is 
much  more  tinfaxorabtc  than  in  gastric  ulcer.  This  is  because  in 
duodenal  ulcer  peritonitis  causes  death  more  frequently,  and  because 
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losses  of  blood  often  cause  advanced  ancmt'a,  and  aliio  because  In 
the  case  of  larger  ulcers  the  foniiatton  of  a  duodenal  ubstruction  i» 
almost  inevitable. 

Complications. — The  complications  most  frequently  reported 
arc:  (i)  rcrforation  peritonitis;  (2)  icterus ;  (5)  duodenal  stenosis 
and  obstruction  by  cicatrization  of  the  ulcer;  (4)  carcinomatous 
degeneration  of  the  duodenal  ulcer  (ulcus  cardnomatosuin  duo- 
dcnale). 

1.  The  frequency  of  pcrforal'um  pfritoiiilis  has  already  been 
litited.  Hie  perforation  may  occur  into  the  peritoneal  cavity  and 
into  neiKhboring  ortjaiis — f"r  inslanoe,  the  colon,  pancreas,  liver,  or 
gall-bladder;  it  may  break  into  arteries  or  veins,  or  into  a  closed 
and  walled-ofT  space  uithin  the  abdomen.  There  are  no  spcciik 
symptoms  peculiar  to  a  perforating  duodenal  ulcer.  Diagnosis  is 
difficult.  Br>'ant  (/.  r).  Bri.-isiiud  {/.  c).  Shield  (/.  t.).  Lockwood 
{/.  1-,),  and  Lcnnandcr  (/,  c.)  have  uudertaWen  operations  for  sup- 
posed perforation  ap|x:ndicitia  which  at  the  autopsy  weit  proved  to 
be  perforated  duodenal  ulcer. 

3.  Icterus. — ^The  presenoe  of  jaundice  i«  of  no  difTerential  diag- 
nostic importance,  because  of  the  great  saircity  of  its  occurrence  as 
a  complication  of  duodenal  ulcer.  Henoch  has  observed  cases 
which  were  due  to  an  actual  duodenitis  that  had  involved  the  pa- 
pilla of  Vatcr.  Collin  (/.  c.)  could  bring  together  only  nine  cases 
of  this  sort.  As  a  rule,  this  complication  runs  it.'t  course  under  the 
clinical  picture  of  catarrhal  icterus. 

J.  Duodatai  Stcnosh  and  Oi>tfruc/iffn.— This  is  also  of  very  rare 
occurrence.  As  the  ulcers  arc  much  more  frequently  located  in 
portions  of  the  duodenum  nearest  to  the  stomach,  the  resulting  di- 
lation resembles  in  all  clinical  and  pathological  pictures  a  dilation 
of  the  stomach;  but  if  the  cicatrizalifm  of  the  ulcer  occurs  lower  in 
the  duodenum,  a  dilation  of  this  part  of  the  bowel  may  be  a  conse- 
quence. .Amting  362  observations  of  duodenal  ulcer,  Collin  {/.  c.) 
reported  gastric  dilation  iS  times  and  duodcual  dilation  4  timc;s.  A 
cicitrix  in  the  neighborhood  of  the  ampulla  of  Vatcr  may  cause 
obstruction  of  the  ductus  choledochus  and  consequent  icterus. 

/.  Cardnomatmis  VU(r  of  the  Duodtnum. — Only  four  observations 
of  this  kind  arc  reported  in  literature — those  of  Eichhorst  (/.  r.), 
Ewald  (/  f.},  Mackenzie  (/.  c),  and  Schrottcr  (/.  r.).     All  the  com- 
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lications  thus  mentioned  oAer  almost  insunnouniable  difficulties  to 
efforts  of  diagnosis. 

Treatment. — In  all  cases  in  whicli  the  ph}'sid;in  lias  a  suspicion 
of  duodenal  ulcer,  as  based  upon  tlic  diagnostic  signs  mentioned  in 
the  preceding,  he  should  a:isodale  lunuelf  at  once  with  a  compe- 
tent surgeon  and  gi\'C  him  the  opportunity  to  familiarize  himself 
with  the  condilioas  of  the  cxte  while  diagnostic  means  of  investi- 
gation are  still  possible.  He  may  not  need  the  operatixe  interfer- 
ence of  the  surgeon,  but  similarly  ;i»  in  ag>i>ctidicitis  the  success  of 
a  possible  operation  will  to  a  large  extent  depend  upon  the  famil- 
iarity of  the  -turgeon  with  the  surrounding  condilion.s  and  the 
condition  of  the  patient  himself.  Wjicncvcr  there  arc  severe  pains 
in  tile  epigastric,  right  hypocltondriac,  and  umbilical  regions,  as- 
sociated with  frequent  occurrence  of  blood  in  the  stools,  the  pa- 
tient .should  be  kept  in  bed  and  the  stomach  and  upper  bowels 
should  be  excluded  from  the  digestive  act  entirely.  This  is  done 
by  feeding  him  by  rectil  enemata,  as  described  in  my  work  on 
"Diseases  of  the  Stomach."  second  edition,  pages  316  and  217. 
Hot  ciiaplasm*  are  placed  over  the  i>ainful  areas,  and  the  bowels 
are  moved  by  small  enemata  of  water.  When  absolute  exclusion 
of  the  stomach  from  the  digestive  act  h.is  been  kept  up  for  about 
two  weeks,  a  gradual  return  to  a  milk  diet  is  cautiouslj'  under- 
tiken.  During  the  period  of  rectal  feeding  liismutl)  subgalUte 
and  subnilratc,  five  grains  of  each  every  three  hours,  and  nitrate  of 
silver,  OTK  grain  tlircc  timc^  a  da)*,  preferably  in  titc  form  of  a  solu- 
tion, should  be  giveti.  If  the  latter  is  given  in  pill  form,  it  is  liable 
to  jKiss  through  the  duodenum  undissolved;  of  course,  if  given  in 
the  form  of  a  solution,  the  nitrate  of  silver  may  act  first  and  most 
extenitivcly  u|Hm  the  stomach.  This  can  not  well  be  pre\'cnted, 
but  the  escape  of  the  nitmte  of  silver  into  the  duodenum  may  be 
hastened  by  lying  down  on  the  right  aide  and  gently  stroking  the 
epigastric  region  from  left  to  right.  When  there  is  evident  hjper- 
aadity,  alkalis  must  be  given. 

The  following  formulas  are  the  most  available  : 

li.     KlaiTBcv  lucc. p.  d       (10  gK.) 

.Soibi  hlmti. , 

PnU   ni.  ihci ..<...     t  gi.  Ixkt  i    J  gm.) 

Ru.    brlladoaiHc, ■    .   .gt.  rnt  {0.3  em.). 

M.     SlO. — Une-hatf  oi  a  Icupuuofal  llirc«-i|aanen  clot  hmir  tlUt  ualt. 
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Or: 

Poius.  carboDBI., 

Mafriiet.  uiUe •>■   ■   .••■   .Usr.  Ixavf    5      pn.) 

Kxl.  bclUduniBB, p.  Iv       (  caj  c™-) 

SBcchu.  Uciii -  .  gr.  «cc     (ao       sni.}. 

M.     Sic. — OnC'lulf  of  ■  IMDpMnfal  one  hour  aftef  Mch  «i«J. 

When  pain  is  severe,  opium  or  morphin  should  be  used  promptly. 
The  majority  of  works  on  the  subject  refer  the  reader  to  .some  work 
on  the  treatment  of  gastric  ulcer  in  the  paragraph  devoted  to  the 
treatment  of  the  duodena)  ulcer.  There  arc,  however,  points  of 
difference  in  the  treatment  which  arc  of  immense  importance.  In 
the  first  place,  the  <lundenal  ulcer  peremptorily  requires  rectal  feed- 
ing, exclusion  of  the  stomach  and  duodenum  from  the  digestive 
processes,  and.  whenever  recogni liable,  should  be  treated  from  the 
onset  as  a  surgical  disease.  Most  authors  agree  that  symptoms  of 
duodenal  obstruction,  perforation,  and  subphrenic  abscess  indicate 
surgical  interference,  There  can  be  no  doubt  about  tliis.  but  there 
are  extreme  cases  in  which  the  operation  is  the  ullimato  ratio.  In 
my  opinion  an  operation  should  be  done  in  all  cases  that  present  but 
two  symptiinis  persistently — viz.,  great  and  continuous  pain  in  the 
location  repeatedly  specified  and  severe  intestinal  hemorrhage.  All 
such  cases  not  getting  wcU  promptly  after  two  weeks  of  the  above 
treatment  should  be  advised  to  subject  tliemxelves  to  exploratory 
laparotomy  before  any  of  tlic  above  severe  complications  have  ari-ierL 
For  the  relief  of  symptoms  strongly  suggestive  of  intractable  duo- 
denal ulceration  Codivilla  ("Spcrimentalc,"  Mem.  orig.,  vol.  XLVii, 
pp,  4  and  6)  resorted  to  gastro-enterostomy  in  two  ca.'^es,  with  tl)c 
result  that  both  were  cured.  Langc  ("Annals  of  Surgcr>',"  1893) 
executed  pyloroplastic  operation  .iiicce*sfully  in  a  case  of  dcatridal 
stenosis  caused  by  duodenal  ulcer.  For  the  rest  of  the  surgical 
historj-  of  operative  treatment  of  duodenal  ulcer  and  its  complications 
the  reader  is  referred  to  the  admirable  article  on  "  Perforating  Duo- 
denal Ulcers,"  compiled  by  the  scholarly  Robert  S.  Weir,  in  the 
"  New  York  Medical  Record"  of  May  5,  1900. 

Intestinal  Ulcers  Occurring  in  Association  with  Cutaneous 
Burns. 

The  etiological  relation  and  the  course  of  acute  duodenal  ulcers 
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occurring  m  .issodatton  with  cutineous  bums  justify  a  short  special 
consideration  of  this  phenomenon.  Tlicsc  ulcers  occur  mostly  in  the 
su|)erior  liorizontal  part  of  the  cluodvtium.  They  may  be  present 
singly,  but  AS  m^ny  as  from  four  to  six  have  been  observed  ti>gcthcr. 
They  pn.-:ivnl  un  irregularly  jagged  fomi,  and  arc  generally  much 
longer  than  they  are  broad.  Nothnagcl  states  the  proportion  of 
U»e  Icitgth  to  the  breadth  as  5  to  t  ^  and  1 1^  to  ^4  mm.  In  this 
configuration  the  duodenal  ulcer  due  to  skin  bums  differs  from  the 
ordin:ir>-  peptic  duodenal  ulcer.  The  dWKlenal  coniptication  develops 
very  rapidly  after  the  burn.  It  generally  appears  in  from  six  to 
twelve  days  after  the  acciilent.  but  cases  are  repoiicd  in  which  the 
symptoms  appeared  in  fort}'-cight  hours,  and  dcatli  resulted  in  from 
thirty<aix  to  fort>'-eight  hours  later.  The  latest  onset  of  symptoms 
after  tlie  cutaneous  bums  is  recorded  as  occurring  m  seventeen  days. 
Greenwood  ("  Lancet,"  AugUiit  21,  1880)  re]>ortcd  a  case  in  which 
duodenal  ulcer  is  alleged  to  have  developed  after  the  copious  use 
of  hot  water,  employed  to  arrext  a  secoiidar}-  hemorrhage  following 
amputation  of  the  penis.  The  ulcers  after  extensixe  bums  occur 
only  excejitionally  in  the  stomach,  and  very  rarely  in  ttie  lower  sec- 
tions  of  the  intestine.  The  Fenwicks  {I.  c,  p.  87)  state  that  super- 
ftdal  bums  are  followed  by  acute  ulceration  of  the  duodenum  in 
about  6.2  per  cent. 

Historical. — McFarlane  "  was  probably  tlie  first  to  point  out  the 
etiological  relation  of  duodenal  ulcer  and  cutaneous  bums.  Long, 
a  well-known  English  surgeon  ("  l^ndon  Med.  Gai.,"  N,  S..  vol.  i, 
p.  743).  as  far  back  as  1840  stated  that  clinically,  as  well  as  from 
thdr  complicated  effects  on  the  internal  oi^ans.  bums  closely  re* 
semblcd  acute  febrile  diseases  of  the  skin,  but  Kcrling,  in  1842 
("Med.  Chir.  Tra»«actions."  1842,  vol.  xxv),  deserves  ll»c  credit 
of  having  called  attention  to  this  etiological  relation  in  the  most 
emphatic  manner. 

Duodenal  ulcers  caused  by  extfmUd  bums  t^  ike  siin  have  always 
commantled  great  pracliail  and  theoretical  interest.  According  to 
the  statement  of  Mayer,  the)'  usually  dc\'elop  in  from  seven  to  four- 
teen days  after  the  burning  ;  rarely  earlier.  Hunter,  who  bases  his 
opinion  on  experimental  obscrvatioRS,  thinks  that  in  the  case  of 

'Chcd  b<r  KaAamgA     II*  doea  not  prt  the  refennc«. 
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burns,  the  duodenal  ulcers  are  caused  by  the  fact  that  toxic  sub- 
stana:;«  formed  in  the  skiu,  iiUer  having  been  taken  up  in  the  blood, 
arc  Hccreted  with  the  bile  into  the  duodenum,  and  produce  a  form 
of  necrobiosis  of  its  mucous  membraiie.  Other  autliors  since  thai 
time  have  assumed  a  thrombosis  of  the  duodenal  veins  as  the  cause 
of  duodenal  ulcers  when  the  skin  has  been  burned.  This  throm- 
bosis is  thought  to  be  caused  by  tlic  liberation  of  the  fibrinogen. 
Whereas  the  other  duodenal  ulcers  occur  much  more  frequently  in 
men  than  in  women,  the  opposite  is  true  in  the  case  of  the  ulcers 
caused  by  burns  on  the  skin. 

Pathological  Physiology. — The  various  theories  that  have 
been  pri^ipnundcd  in  fxpiiuiaimn  i>f  tlie  visceral  changes  occurring  in 
extensive  burns  have  been  compiled  in  an  interesUnf;  paper  by 
Charles  R.  Rardine.  "Journal  <>\  Kxjicrinicntal  Medicine."  volume 
II,  page  SOI.  The  changes  of  tlie  blood  that  have  been  recognized 
and  conArmeil  are  the  following;  (i)  Tlierc  is  a  marked  leukocy- 
tosis, depending  chielly  upon  an  increase  of  the  polymorphonuclev 
cells ;  (2)  ihe  sptcific  gravity  of  the  blood  is  shghtly  increased ; 
(3)  the  erytlirocyles  are  injured  physiologir^illy  and  mor)>hologi* 
cally.  A  fair  consensus  of  opinion  also  exists  concerning  the 
eflects  of  the  altered  hlood  after  skin  burns  on  the  tissues  of  the 
body.  They  may  be  summarized  as  follows:  (i)  In  the  cells  of 
the  spleen,  bone-marrow,  and  lymphatic  glands  fragments  of  red 
blood-corpuscles  are  collected,  and  blood  pigments  have  been 
observed  in  the  epithelium  of  the  kidneys  ;  (2)  thrombosis  luis  been 
observed  in  the  capillaries  and  veins  of  some  of  the  viscera.  The 
question  what  causes  tliese  ulcers  after  skin  bums  to  develop  most 
frequently  in  the  duodenum,  and  very  rarely  in  any  other  part  of  tlie 
digestive  canal,  is  diflicult  to  answer,  and  thus  far  wc  have  only 
hypotheses  in  explanation  of  this  strange  relation  between  tlie  duo- 
denum and  the  skin.  W.  Hunter  found  duoden,i]  ulcers  occurring 
after  .lubcutaneous  injections  of  toluyUndiamin  ("  Pathological  Trans- 
actions," 1890).  Me  suggested  that  toxic  substinccs  were  excreted 
into  the  duodenum  with  the  bile  after  skin  burns  similarl)'  as  after 
subcutaneous  injection  of  toluylcndiamin.  The  otlier  h>-pothe«e9 
are  given  in  the  paper  by  Bardine  {/.  <-,),  but  none  of  them  explains 
why  the  duodenum  should  be  the  prevalent  location  of  the  ulcers 
while  the  stomach  is  compariitively  immune.     According  to  Voa- 
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fick,  \\''erthcim,  and  Max  Scliulzc,  these  ulcers  arc  caused  b>-  Iiem> 
orrliagic  infiltratiuii  and  destruction  of  red  liltKid-corpusclcs.  The 
Fcnwicks  (/.  e.,  p.  87)  stitc  that  rrost-bite  has  also  been  cited  a^  a 
cause  of  thin  ty\ve  of  ulcer.  Fortser  ("  Handb.  d.  path.  Anat," 
I^pzig,  1864)  has  made  an  observation  of  this  kind,  and  J.  Krautis 
("  Das  pcrfor.  GcschwOr  i.  Duodenum,"  Berlin,  1865)  ha:«  venti- 
lated the  question  whether  duodenal  ulcers  may  not  occur  after 
injuries  due  to  freezing, 

The  theories  that  explain  duodenal  ulcerations  after  bums  assume 
that  altered  conditions  in  the  atlectcd  areas  give  rise  either  to  poi- 
sonous substances  or  to  substances  which,  after  bdng  absorbed, 
cause  the  internal  organs  to  produce  toxic  materiid.  Kijiinitan 
("Virchovv's  Archiv,"  vol.  cxxxi,  1893,  p.  436),  by  treating  the  blood 
of  variously  burnt  do[^  by  a  modification  of  Brieger's  method. 
obtairwd  substances  uhicli  he  claimed  very  much  resembled  the 
peptotoidns  of  Bricgcr.  liardinc  made  a  study  of  the  oi^;ans  from 
the  bodies  of  five  children  fatally  burnt.  The  chief  lesion  seen  in 
the  intestines  and  stomach  was  swelling  of  the  lymphatic  tissue, 
which  contained  focal  necroses  and  nuclear  fragments.  Duodenal 
ulcers  as  such  were  not  observed.  The  main  changes  in  the  intes- 
tine were  the  p:irenchymatous  degenerations  in  the  Ijmphatic  glands. 
The  lesions  described  by  Bardinc  are  compared  to,  and  de!K:ril>ed  as 
being  esM-iitially  like,  those  pnyluced  ex{>erimcntally  in  animals  by 
the  injection  of  diphtheria  toxin  (Welch  and  Flexncr,  "  Bulletin  of 
the  John.4  Hof)kin.<  Hospital,"  1891);  indeed,  the  changes  seen  in 
all  the  internal  organs  were  verj'  sjmilar  to  those  observed  after  fatal 
ca«es  of  fevcr.t  that  exert  their  chief  deleterious  eticcts  by  toxic 
substances  circulating  in  the  blood. 

The  focal  le^ionii  in  the  intestinal  lymphatic  glands  described  t^ 
Bardinc  may  well  lead  to  a  form  of  ulceration  MinKttme»  dc.v:ribed 
under  the  name  of  follicular,  which,  when  once  started,  may  be 
further  enlarged  by  the  proce«  of  autodigestion,  being  supcnidcled 
to  a  toxic  inflammation  in  the  glands  of  Licbcrkiihn  and  Bninncr. 
This  would  also  to  some  extent  explain  why  such  ulcers  should 
occur  most  frequently  in  the  duodenum,  because,  in  the  first  place, 
the  glands  of  Brunner  are  most  frequent  in  this  region,  and,  sec- 
ondly,  bccatisc  the  process  of  autodigestion  can  occur  Iwre  with  an 
mtcnsity  which  is  possible  nowltcre  else  in  the  intestinal  canaL 


C20  PROGNOSIS  AXD  TREATMENT. 

Symptoms. — The  syiiii^>ti>iiis  of  duodenal  ulcers  of  this  tj^pc  are 
somtitiiiics  entirely  masked  by  the  gravity  of  tlic  symptoms  of  the 
bums  themselves.  As  duodtmal  ulcers  occur  only  in  6.3  per  cent 
of  cutaneous  burns,  the  diagnosis  of  the  duodenal  cumplicatton  wiJl 
not  be  certain  before  hemorrhage  from  the  stomach  or  the  bowel 
has  occurred,  or  before  the  appearance  of  the  $ymptom.i  of  [wrfora- 
tion  peritonitis. 

Prognosis. — The  prognosis  is  always  grave.  I  could  find  no 
report  uf  c.ises  in  literature  of  well-authenticated  duodenal  ulcer  fol- 
lowing cutaneous  bums  which  recovered.  In  a  number  of  so- 
called  recoveries  the  diagno.tis  was  doubtful.  Three  cases  of  this 
type  (severe  pain  in  the  left  liypochondrium  in  assodation  with 
intestJTial  hemorrhages  alier  cutaneous  bums)  which  I  saw  in  con- 
sultation with  other  physicians  all  terminated  f;iL'iUy.  The  possi- 
bility of  operation  was  thought  of,  but  in  view  of  the  shock 
resulting  from  the  burn  it  was  considered  doubtful  whether  the 
patient  would  survive  operative  interference. 

Treatment. — The  treatment  will  be  that  given  under  peptic 
duodenal  ulcer,  but  it  wilt  be  more  especially  a  treatment  for  intes- 
tinal  hemorrhage  and  perforation  peritonitis. 

Embolic  and  Thrombotic  Intestinal  Ulcers. 

The  small  amount  of  blood  in  tlie  intestinal  vessels  is  a  striking 
feature  observable  at  most  autopsies,  espcdally  if  the  cardiac  action 
was  considerably  weakened  for  some  time  prior  to  death.  This  dis- 
position of  the  intestine  to  anemia  is  apparent  even  und^r  conditions 
in  which  wc  would  expect  a  hyperemia,  for  in  many  cases  in  which 
an  intense  exudative  inflammation  with  all  it.*  clinical  .<ymi>toms  was 
present  during  life,  one  finds  in  the  postmortem  examination  very 
little  and  often  no  hj'pcrcmia.  In  some  cases  that  have  presented 
such  symptoms  one  is  surprised  to  find  an  extreme  paleness  of 
the  intestine.  Personally  I  have  a  record  of  cases  in  which  I  saw 
the  intestinal  mucosa  at  laparotomies  done  for  the  arrest  of  profuse 
intestinal  hemorrhage,  where  the  mucosa  was  swollen,  very  much 
congested,  and  in  places  even  presented  indications  of  infarcts. 
At  the  section  which  occurred  in  one  case  twenty-four  hours  after 
operation,  this  hyperemia  had  entirely  subsided  and  given  place  to 
a  condition  that  could  justly  be  termed  anemic.     Orth  ("Spcdelle 
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patliol'ig.  Aiwtomk."  Bd.  r,  S.  772)  *t;it<rs  that  he  was  struck  with 
tlib  anemia  at  autopsies  after  the  summer  diarrheas  of  infants. 

Notwithstanding  this  prevailing  condition,  visible  inflammatory 
hyperemias  occur  in  the  intestines  at^  death,  and  are  generally 
localir^  on  the  x'alvuhc,  tlte  villi,  or  around  the  follicles.  All  in- 
testinal ulcers  are.  as  a  rule,  surrounded  by  a  hy{>crcmic  area.  A 
very  marked  and  extensive  anemia  is  one  of  the  characteristic  signs 
of  adv.inccd  amyloid  degeneration  of  the  intestines. 

Embolism  of  the  main  stem  or  the  larger  branches  of  the  mcscn- 
tcrk  artery  produces  a  clinical  and  pathological  picture  m  uidely 
diflcring  from  the  eflccts  of  occlusion  of  the  smaller  brandies  of  this 
artery,  which  run  along  in  the  intestinal  wall  itself,  that  a  separate 
consideration  of  embolisnt  of  the  lar^r  branches  becomes  necessary 
in  a  special  chapter.  Occlusion  of  the  minuter  arterial  branches  in 
the  intestinal  «-all.«  nuiy  lead  to  changes  eventuating  in  circum- 
scribed necroses,  which  may  aptlj-  be  termed  embolic  ulcers.  The 
origin  of  the  embolus  can  generally  be  traced  to  one  of  three  under- 
l>'ing  conditions:  (i)  Arterial  sclerosis,  especially  atheromatous 
degeneration  of  the  aorta;  {3)  endocarditis;  (3)  pyemia  uith  jirob' 
able  pulmonary  abscesses.  The  pathological  features  vary  accord- 
ing to  the  size  of  the  vessel  that  is  stopped  up  and  according  to  tlie 
condition  of  the  embolus,  which  may  be  a  simple  or  sterile  clot 
or  ma\-  be  septic.  When  oive  of  the  very  smallest  vessels  is  oc- 
cluded by  a  simple  sterile  embdus,  it  may  be  of  no  consequence 
whatever  and  give  no  clinical  or  palhologicil  indicatiorui  whatever. 
Occlusion  of  a  mesenteric  branch  of  the  intestinal  vessels  as  a  rule 
causes  no  functional  disturbance.  Occasionally  small  wedges  of  in> 
farctjon.  the  broad  base  of  which  b  directed  toward  the  mucosa,  the 
apex  lying  in  t]ie  submuco^i,  have  been  observed  in  the  intestine. 
Orth  {/.  c.  p.  775)  state?  that  he  has  examined  completely  organ- 
ized emboli  in  the  inte.stinal  arteries  where  no  trace  of  any  change 
of  infarct  could  be  discovered.  An  infarct  of  the  mucosa  may,  but 
rarely  does,  develop  Jn  connection  with  obstruction  of  the  very 
minutest  vessels.  It  generally  Iead«  to  a  vcr)-  slight  swelling  or 
a  h}'pcreniic  redness  of  tlie  surrounding  tissue  ;  but  emboli  in  larger 
vessels  cause  a  small  round-cell  infiltration  of  the  area  supplied  by 
the  branch ;  hemorrhagic  infiltration  follows,  and  in  the  central  por- 
tion of  this  necrosis  evxntuates.     Embolic  ulcers  then  develop  by 
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necrotic  fl«generation  witiiin  the  region  formerly  supplied  bj'  the 
occluded  vessel.  The  ulcers  are.  as  a  rule,  small,  may  have  3 
round  configuration,  or  encircle  the  lumen  of  the  bowel  partially  in 
the  form  of  a  girdle,  or  they  may  iMve  an  entirely  irre^rular  outline. 
This  process,  as  observed  in  the  cecum  by  I'arenski,  involved  five 
folds  which  were  hypcrcmic,  swollen,  finn  and  rigid,  o(  an  almost 
black  color,  and  intiltratcd  with  blood. 

The  submucous  tissue  corr^-simtulitig  to  these  areas  was  sjmilarly 
infiltrated,  and  in  between  the  folds  there  was  a  purulent  necrobiosis 
of  the  mucosa.  The  corresponding  ]x>rtiun  of  the  pentoneum  was 
swollen  and  presented  a  bloody  suggillation.  When  the  nccrobi- 
otic  process  is  rapid,  which  is  usually  the  case,  the  enlirr  thickness 
of  the  intestinal  wall  may  become  involved,  and  a  fibrinopurulenl, 
perforative  peritonitis  is  the  result.  In  t)>e  neighborliood  of  these 
necrotic  portion.*  croupous  or  diphtheric  inflammations  of  the  mu- 
cosa arc  occasionally  found  in  the  intestine  itself.  When  one  con- 
siders Die  nature  of  the  processes  which  bring  about  embolic  or 
thrombotic  ulcers,  it  is  natural  that  we  do  not.  as  a  rule,  find  them 
occurring  singly,  but  several  of  them  together ;  and  that,  in  ailditioii. 
infarctions  in  otlier  organs  can  be  detected — the  spleen  or  kidneys, 
for  instance.  Septic  processes  may  result  in  capillary  emboli 
of  a  pronounced  character.  Small  miliar)'  abscesses  consisting 
of  accumulations  of  densely  crowded  round  cells  surrounding  a 
blood-vessel  occupy  the  submucosa.  This  accumulation  of  round 
or  pus-cells  generally  extends  from  the  peritoneum  to  the  mucosa, 
which  is  in  some  ca-ses  destroyed,  and  thus  an  embolic  ulcer  is 
formed.  Nothnagel  (/.  <-.,  p.  156)  narrates  a  case  of  capillary  em- 
boli of  the  intestinal  walls  of  a  septic  character  originating  from  a 
pulmonary  abscess.  The  patient,  a  female,  suffered  from  cutaneous 
infiltrations  with  fonnation  of  small  ab.-«tesses  in  various  parts  of  the 
body  as  a  result  of  years  of  continued  hypodermic  injections  of 
morphin.  The  axillary  gland-t  had  suppurated.  The  patient  had 
albuminuria,  and  died  with  symptoms  of  pj-emia.  At  the  autopsy- 
small  pus  foci  were  found  in  the  lat^e  white  kidnc>'s.  abscesses 
in  tlic  lungs,  and  numerous  miliar>'  abscesses  in  the  intestines.  A 
portion  of  the  latter  were  changed  into  ulcers.  Farenski  reports  a 
case  in  which  thickly  indurated  cicatrices  of  healed  ulcers,  which 
were  darkly  pigmented  and  permeated  the  entire  intestinal  wall,  wet^ 
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(bund  in  llic  lower  portion  of  the  jejunum.  The  accompanying 
clinical  and  pathological  conditions  made  it  probable  that  they  »-erc 
of  embolic  orijjin. 

Thrombotic  Intestinal  Ulcers  Occurring  in  Multiple  Degen- 
erative Neuritis  (Infectious). — It  is  lugiial  to  classify  thc-w;  inle*- 
linal  lesions  with  the  ulcers  originating  from  circulatory  disturbances, 
becauNC  changes  ha\'C  been  demonstrated  to  occur  in  the  smallcM 
arterks,  eventually  leading  to  occlusion  of  the  vessels  during  the 
course  of  multiplex  iiifecli'>us  and  degenerative  neuritis.  Such  a 
condition  of  things  has  been  described  by  Lorctu:  in  mulliptc  neu- 
ritis. There  were  numerous  losses  of  sub.stance  in  Uie  jejunum, 
extending  over  large  areas.  I'art  of  the  ulcers  involved  the  peri- 
toneum. In  addition  there  were  very  minute  losses  of  substince, 
the  edges  of  which  were  formed  by  swollen  and  injected  mucosa 
and  the  ba-te  by  an  irregular.  darW-brown.  softening  tis.*uc.  Tlie 
arterial  mesenteric  branches  corresponding  to  these  areas  were 
thickened  and  the  lumen  almost  obstructed. 

Minkowski  has  given  a  graphic  account  of  this  form  of  intestinal 
ulcer.  The  inte.stinal  mucosa  of  his  case  of  multiple  neuritis  exhib- 
ited a  slate-colored  pigotcntation  and  was  pem>eated  with  veiy 
numerous  ulcerations  which  occupied  the  entire  circumference  of  tlie 
intestinal  lumen  and  did  not  appear  restricted  to  the  follicular  appa- 
ratus. The  ulcers  presented  an  irregulariy  zigzag  margin,  some  of 
them  located  with  their  long  axis  in  the  direction  of  the  long  axis 
of  iIh:  intestine,  and  others  .situated  obiiquci)-.  One  of  the  losses 
of  substance  had  led  to  a  perforation,  while  se\'eral  of  them  had 
pci>etrated  to  the  muscular  coat  Minkowski  attributed  tlic  ulcera- 
tion to  the  vascular  disease  and  the  consequent  interference  of  cir- 
culation, for  he  was  able  to  demonstrate  thrombi  and  obliterated 
vessels  in  the  environment  o(  the  ulcers,  Acland  and  Hale  White 
have  suggested  the  occurrence  of  so-called  "trophic"  intestina) 
ulcers  in  the  course  of  spinal  diseases,  which  ulcerations  the>*  com- 
pare to  the  development  of  bed-sores.  Thc>-  do  not,  however,  pre- 
sent satisfactory  clinical  evidence  that  such  an  intestinal  complica- 
tion of  the  .-^iMnal  lesions  is  at  all  prnh.ible.  Finally,  a  case  reported 
by  Kus.smaul  and  Maier  (/.  c.)  might  be  classed  with  this  group. 
These  authors  originally  de-tigmited  the  clinical  and  pathological 
picture  described  b>'  them  as  due  to  " peri-arteritis  nodosa."     The 
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mucosa  of  [he  .small  nnd  the  lar^c  intestine  presented  numerous 
areas  of  necrobiosis  and  superficial  losses  of  substance,  inflamniator}' 
inAhration,  and  ccchj'moscs  associated  witi]  stagnation.  They  em- 
phasized the  similarity  of  tbe  chnicaJ  and  pathological  features  to 
llje  effects  of  embolism  of  the  mesenteric  arteries.  My  ]>ersonal 
experience  »'ith  embolic  intestinal  ulcers  is  limited  to  a  female 
patient  who,  during  life,  presented  irregular  attacks  of  diarrhea 
containing  pus  and  necrotic  tissue  in  the  evacuations,  so  that  tlie 
diagnosis  of  pseudomembranous  dyscntcr>'  had  been  made.  At  the 
autopsy  I  found  eight  ulcers  in  the  cecum,  varying  from  the  size  of 
a  pea  to  a  large  irregular  ulcer  about  four  centimeters  long  and 
about  one  centimeter  broad.  There  was  a  large  gonorrheal  abscess 
involving  tlic  Icll  tube  and  ovary;  the  appendix  was  normal. 
Minute  emboli  which  contained  pus  coed  were  found  in  the  minuter 
arteries  of  the  submuco.sa.  None  of  the  ulcers  had  produced  a  pcr- 
fomtion,  but  several  of  them  had  their  bases  in  the  peritoneum. 
The  rcn>aining  abdominal  and  thoracic  organs  were  normal. 


Amyloid  Ulcerations  of  the  Intestine. 

Amyloid  degeneration  of  the  intestines  as  a  whole  will  bedescribed 
in  a  separate  chapter,  to  which  I  refer  for  tbe  more  generally  ac- 
cepted facts  concerning  the  nature  of  this  process. 

Amyloid  intestinal  ulcers  arc  of  very  rare  occurrence.  I  base  this 
conclusion  not  only  upon  a  large  numljcr  of  personal  observations 
at  autopsies  in  various  hospitals  of  Baltimore,  but  also  upon 
scarcity  of  weli-autlicnticateJ  ca.4es  in  literature.  Courtois-Suflit^ 
("Traite  de  Med.,"  by  Charcot,  Bouchard,  and  Brissaud,  tome  iv. 
p.  487)  remarks  that  these  ulcerations  are  not  rare,  and  Colberg 
("Deutsch.  Arch.  f.  kiin.  Med,,"  lid.  n,  1 867,  p.  478)  even  declares 
them  to  be  frequent.  He  explains  tlie  mode  in  which  such  ulcers 
begin  by  assuming  that  the  villi  become  rigid  and  brittle  in  conse- 
quence of  the  amyloid  comlttioii  of  their  capillaries,  and  thus  prone 
to  break  down  from  the  mechanical  \Solcnce  of  the  passage  of  the 
intestinal  contents.  As  amyloid  degeneration  of  tlie  kidnc>-s  gener- 
ally coexists,  the  intestinal  mucosa  is  called  upon  to  excrete  the 
products  of  urea  decomposition,  and  thus  the  chemical  action  <rf' 
ammoniacal  compounds  is  superadded.  Most  observers  agree  that 
the  arteries  and  capillaries  of  the  mucosa  and  submucosa.  ]>articularly 
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of  the  villi,  are  degenerated  ;  bttt  the  entire  tissue  of  the  villi  may 
cotnptctcl}-  undergo  amyloid  degeneration.  A»  the  amyloid  3ul>- 
stance  is  ver)-  hiittic  after  death,  ttie  villi  arc  frequently  observed  to 
be  defective.  This,  however,  docs  not  permit  of  tltc  conclusion 
lh.tt  such  fragility  oftliese  Htructures  already  exists  during  life,  and 
tliat  they  could  be  broken  off  by  the  nicchanic.il  violence  of  the 
pass^rc  of  the  intestinal  omtentH.  a»  Colbcrg  assumes.  Ulcers  of 
this  t>t)e  appear  to  occur  in  all  re^otis  of  the  intestinal  canal,  vary- 
ing in  size  from  that  of  a  lentil  to  extensive  losses  of  sub-stance 
extending  circularly  around  the  lumen  of  the  intestine  and  extending 
from  five  to  fifteen  ccnlimeterK  in  length.  Eberth  ("  Virchow's 
Archiv."  Bd.  ixxx,  S.  166)  and  Kybcr  {ifiij..  Bd.  lxxxi,  S.  305) 
have  studied  the  condition  of  the  inlotinal  epithelium  in  this  pro- 
ce»!».  Eberth  found  no  epithelial  cells  and  Kybcr  exceedingly  fcw 
of  them  in  a  con(lid<:>n  of  amyloid  d«'geiieration.  The  edges  of  tlie 
ulcers  arc  usually  smooth  and  slightly  thickened,  while  the  base  is 
pale  and  in  some  instances  shows  stiiatioiis  which  have  been  at- 
tributed to  the  rigid  walls  of  blood-vessels  underneath  the  ulcer. 
Portions  of  the  intestine  bct^vccn  the  ulcers  show  am>']oid  degener- 
ation but  no  inflamm^toiy  changes.  Colberg  asserts  that  nowhere 
in  such  ulcerations  is  there  any  tendency  to  healing  or  cicatriza- 
tiiMi.  1  have  emphasized  el^whcre  ttie  extrcine  pallor  and 
anemia  which  are  characteristic  of  amyloid  intestine.  This  form 
of  degeneration  may  be  recognized  also  by  the  waxy  shine,  the 
tliickening,  and  in  places  by  the  broken  appearance  of  the  \illi. 
The  only  tctt  of  an>-  rcliabilit}'.  however,  is  the  jotlin  reaction, 
which  demonstrates  the  degeneration  in  the  villi  and  the  mucosa, 
while  the  Peyer's  patches  and  the  follicles,  as  a  rvle,  give  no  amyloid 
reaction  or  only  a  \'ery  slight  one.  The  amyloid  ulcers  themselves 
do  not  give  the  amyloid  reaction  with  iodin.  It  is  very  probable 
that  mth  more  exact  applicition  of  the  statnii^  for  tubercle  badlli 
in  so-called  amyloid  ulcers  it  uill  be  found  that  the  nujority  of 
losses  of  substance  usualK'  attiibutcd  to  this  form  of  degeneration 
are  of  a  tuberculou.s  nature. 

Amyloid  ulcers  possess  little  or  no  dinical  significance.  What 
there  If  of  interest  concerning  the  signs  and  sv'mptoms  will  be 
considercd  in  the  general  chapter  on  Symptomatology  of  Intestinal 
Ulcere 
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ULCERATIONS  DUE  TO  INFLAMMATORY  PROCESSES. 
Catarrhal  Intestinal  Ulcers. 

The  caurrhal  inHa initiations  (iescribcd  in  the  chapter  on  En- 
teritis may  lead  to  the  formation  of  intcstiiiaJ  ulcers,  which  haw 
been  variously  dcsi^jnated  lis  calarrlial  or  foUtculiir  ulcers,  acaordit^ 
to  their  origin,  which  is  generally  from  the  tissue  of  the  mucout 
membrane  or  from  a  follicle.  Both  of  these  ty|>es  occur  as  ivcll  in 
acute  as  in  chronic  enteritis.  The  separation  into  catarrhal  and  fol- 
licular ulcers  is  justifiable  for  anatoniiciil  rea.*ons  only.  Both  may 
occur  simultaneously  during  the  same  catarrhal  process,  and  clini- 
cally no  scpaiation  is  possible.  They  are  mast  frequently  found  in 
the  colon,  and  arc  rare  in  the  small  intestine. 

Catarrhal  Ulcers  not  Involving  the  Solitary  Follicles. — 
These  owe  their  origin  to  a  supcrlicial  loss  of  epithelial  cells, 
which  may  be  brou^^ht  about  by  toxic  or  irrititing  chemical  sub- 
stances  penetrating  into  the  mucosa  from  the  lumen  oT  t)ic  intes- 
tine, or  passing  from  the  intestinal  vessels  or  tissue  into  the  lumen, 
—tile  passage  cither  way  will  eventually  injure  the  epithelium ,^-or 
by  direct  injury  exerted  by  bacteria,  intestinal  parasites,  etc.  An 
insignificant  loss  of  epithelial  cells  makes  possible  the  invasion  o( 
bacteria  and  penetration  of  chemically  irritating  .substances.  The 
superficial  layers  of  the  mucosa  undergo  necrobiosis;  an  accumu- 
lation of  lymphoid  elements  b)*  which  the  superficial  portions  of 
the  glands  of  Licbcrkiihn  are  entirely  obscured  precedes  the  devel- 
opment of  a  superficial  erosion.  Woodward  (/.  c.  p.  573)  l»as 
presented  us  with  a  very  exact  account  of  the  pathogenesis  and 
histology  of  these  types  of  ulcers,  profusely  illustrated  by  cxccUenl 
drawings  and  photographs.  According  to  him  the  simple  catarrhal 
ulcers  always  originate  from  the  .surface  of  the  mucosa.  In  thi-f 
they  differ  essentially  from  embolic  intestinal  ulcers  which  originate 
in  the  .tubniucosa. 

While  Rokitansky  and  Lcubc  state  that  the  inflammation  of  this 
type  may  as  well  originate  on  the  surface  as  in  the  interior  of  the 
mucosa,  Nothnagcl  agrees  with  the  view's  expressed  originally 
by  Woodward.  The  incifriency  of  the  catarrhal  erosions  in  the 
manner  just  described  is  soon  followed  by  a  separation  and  tletacb- 
ment  of  the  columnar  epithelium  of  the  mucosa,  leaving  an  abraded 
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surface  composed  almuiit  entirely  of  round  cells  and  lymphoid 
clcnKiits,  presenting  tlic  appearance  o^"  the  surface  of  a  granu- 
Uting  wound.  The  reticulum  of  tiic  adenoid  tissue  breaks  down 
and  solWns,  and  the  round  cells  are  carried  oflf  as  pus-corpusclc». 
L/lcers  of  llm  tyjic  may  be  so  superficial  that  only  the  upper  half 
of  the  glands  of  Licbcrkuhn  arc  destroyed,  while  the  ba»cs  of  these 
gland«  can  still  be  recognized  beneath  the  ulcerated  surface.  But 
in  other  instances  the  round-cell  infiltration  pervades  the  submucous 
connective  tissue  and  nnay  even  penetrate  to  the  serosa.  Several 
small  ulcers  may.  by  coalescence,  develop  a  large  one.  Perforation 
may  occur,  but  seems  to  be  rare  from  this  ^-pc  of  ulcer.  The 
edges  of  the  catarrhal  ulcer  arc  tumefied  by  hyperemia,  infiltration 
with  pus-cells,  and  the  columnar  surface  epil!i(;liiini  near  the  edges 
is  frequently  undermined.  This  undermining  process  1  take  to 
be  of  a  mechanical  nature,  since  the  submucosa  is  more  readily 
destroyed  by  the  inflammatory  necrobiosis  than  the  epithelium,  the 
ulcer  spreading  more  readily  under  the  columnar  cells  of  the 
surface,  which  must  necessarily  overlap  the  undermined  portion. 
Between  tlw  various  ulcers  the  mucosa  presents  the  swollen 
catarrhal  condition  described  in  ttic  chapter  on  Enteritis. 


Follicular  Ulceration  (Enteritis  Polliculuis), 

Wlicn  the  cells  of  tlie  follidct  have  liocome  diseased  under  the 
influence  of  the  catarrhal  inflammation,  the  invasion  of  the  bacteria 
is  facilitated  by  the  lessened  power  of  resistance.  Whether  or  not 
follicular  inflammation  can  arise  in  the  absence  of  bacterial  invasion 
is  a  question  which  I  am  not  prepared  to  answer,  and  the  investiga- 
tion of  which  presents  many  technical  difficulties.  Hut  no  matter 
what  the  original  cause  of  ttie  lessened  power  of  resistance  of  ttie 
follicular  cells,  the  detrimental  influence  of  the  bacteria  is  eventually 
superadded.  An  accumulation  of  round  and  lymphoid  cells  in  the 
parenchyma  of  the  follicles  follows  the  infcctiorL  In  the  small  intc»> 
line  the  enlarged  follicle  frequently  protrufles  be>-ond  the  mucosa 
like  a  tiny  polypus  before  ulceration  occurs;  but  in  the  colon  the 
follides,  as  a  rule,  ulcerate  before  any  considerable  cnlai^ement 
occurs.  Occasionally,  however,  the  solitarj'  follicles  of  the  colon, 
also,  may  attain  the  size  of  a  bird-shot  before  they  ulcerate.  Wood- 
ward has  described  two  ways  in  which  the  ulcerative  process  in  tile 
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enlarged  colon  follicles  begins.  In  the  first  case,  (lie  central  por- 
tion of  the  little  tumor  softens,  the  reticulum  of  iLs  part:nchyma 
becomes  granular,  luses  its  cohesion,  li([iicfies,  the  lymphoid  ele- 
ments arc  set  free  as  pus-corpusclea,  and  a  small  ab.sce»s  results, 
which  ruptures  at  its  apex,  the  drop  of  pus  esciijiinLj  upon  the 
mucou.i  surfjce,  leaving  a  tiny  cavity,  which  is  a  follicular  ulcer. 
In  the  second,  ulceration  begins  at  the  apex  of  the  enlarged  follicle 
by  the  formation  and  separation  of  a  minute  slough,  or  by  the  lique- 
faction of  the  reticulum  and  the  floating  away  of  the  lymphoid  ele- 
ments as  pu.i-corpusclcs :  in  this  way  it  invades  the  follicle  from  tlic 
surface,  with  the  same  ultimate  result  as  before.  Tlie  nccrobiotic 
changes  ultimately  destroy  the  whole  follicle.  Both  the  j<iipcrficial 
catarrhal  ulcer  as  well  as  the  follicular  ulcer  may  he;il  by  cicitrtxa- 
tion,  which  may  result  in  stenosis  of  \-arytng  degree.  It  is  not 
always  possible  to  distinguish  between  follicular  and  nonfolltciilar 
ulcers.  Small  follicular  ulcers  may  spread  into  large  erosions. 
Woodward  describes  a  third  form  of  origin  of  catiirrhat  ulcers  in 
chnmic  enteritis  in  addition  tn  the  follicular  and  nonfollicular  ulcere. 
This  form,  according  to  this  author,  is  due  to  a  peculiar  cystlike 
development  of  the  glands  of  T,icberkijhn.  a  cj'stic  transformation 
of  hypertrophic  gland  tubules  in  the  parenchyma  of  the  solitar>* 
follicles.  When  such  cysLi  rupture  and  discliargc  their  contents, 
the  cavities  left  closely  resemble  ordinary  follicular  ulcers. 

Stercoral  or  Decubital  Ulcers, 

In  the  cliapter  on  Constipation  the  stercoral  ulceratiuns.  which 
owe  tlicir  origin  to  the  pressure  of  hardened,  stagnating  feces,  liavc 
alre.idy  been  described.  They  arc  essentially  catarrhal  ulcers  caused 
by  necrosis  of  the  superficial  layers  of  the  mucosa  and  subsequent 
purulent  inflamm.ition  of  the  submucois.i.  These  ulccr«  develop 
most  frequently  in  those  localities  which  arc  most  exposed  to  the 
pressure  of  the  hardenetl  fecal  masses:  for  instance,  in  the  flexures 
of  the  colon, — the  hepatic  and  splenic. — in  the  cecum  and  apjicndix, 
and  in  the  sigmoid  He.'cure  and  the  rectum.  Concerning  the  influ- 
ence of  the  rectal  valves  in  retarding  the  descent  of  the  fecal  column 
the  reader  is  referred  to  a  practical  monograph  on  "Disorilcrs  and 
Diseases  of  the  Rectal  Valves,"  by  Thomas  Charles  Martin  ("  Obsti- 
pation," Phil.  Med.  Pub.  Co.,  1899).     Concerning  the  inHuence  of 
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Stercoral  ulcers  on  the  production  of  appendichU  sec  Hloway,  "  Con- 
sti])atioii,"  New  York,  1^7,  page  136.  Stercoral  ulcers  are  also 
ctHiimon  ill  association  with  stenoses  of  the  intestine,  where  they 
occur  only  above  the  obstructed  portion,  while  the  mucosa  below 
tlic  stenosis  is  normal.  'Hiis  type,  like  other  intestinal  ulcers,  may 
cause  intestinal  strictures  by  tlie  cicatricial  conlraction  during  lical- 
ing.  Grawitz,  who  originally  su^estcd  the  term  "decubital  ulcers" 
for  this  ty|>e,  remarks  that  such  cicatricial  intestinal  strictures  have 
been  erroneously  attributed  to  carcinoma  or  syphilis.  Intestinal 
stenosis  due  to  constrictions  from  Iiealing  stercoral  ulcers  are  \-ery 
rare,  but  there  can  be  no  doubt  that  such  cicatrices  in  the  intestine 
ma)'  become  carcinomatous  (Xotlinagel),  similarly  as  carcinoma 
development  has  been  demonstrated  in  the  cicatricial  tissue  of  healed 
gastric  ulcers. 


ULCERATIONS  DUE  TO  ACUTE  INFECTIOUS  DISEASES. 

The  acute  infectious  diseases  in  which  intestinal  ulcerations  have 
been  observed  arc  typhoid  or  aitcric  fever,  j-cUow  fever,  dysentery, 
diphtheria,  anthrax,  septicemia,  er)'sipelas,  and  variola.  Information 
concerning  these  will  probably  not  be  sought  in  a  special  work  on 
diseases  of  the  intestines.  The  intestinal  ulcerations  of  dysentery 
and  those  occurring  in  diphtheria  have  already  been  described  in 
the  chapter  on  Djscntcr)-  and  Diphtheric  Enteritis.  In  typhoid 
kvcr.  dysentef^',  and  sometimes  in  diphtheria  the  intestinal  ulcera- 
tions belong  to  the  characteristic  features  of  the  inlccbous  pro- 
cess :  but  in  anthnix.  sepsis,  erx'sipelas,  and  varioloid  the  intestinal 
ulcerations  arc  the  great  exception  in  the  course  of  these  diseases. 

Anthrax. 

The  gastro-intestinal  lesions  of  anthrax  are  rare  arul  have  little 
clinical  significance  in  our  countr)-.  The  clinical  features  are 
described  by  F.  von  Koran}-!  (/Cwinosea,  Nothnagcl's  "  Spec, 
(•athol.  und  Ther.,"  lid.  v,  Th.  5,  S.  36). 

Septicemia. 

Intestinal  ulceis  in  septicemia  arc  of  extremely  rare  occurrence. 
In  2/  cases  of  septicemia  that  came  to  autopsy  from  Nothnagel's 
clinic  not  a  single  case  of  ulceration  in  the  intestine  was  found. 
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Billroth  has  reported  an  interesting  case  of  a  male  patient  who  was 
afflicted  n-ith  a  fatty  heart  and  hepatic  cirrhosis  upon  whom  au 
operation  for  goiter  was  performed.  Two  days  thereafter  tiitestirul 
.symptoms  and  bloody  evacuation  followed,  and  on  the  sixth  day, 
under  constant  rise  of  temperature  (1040.1*  C),  denth  occurred. 
At  the  autopsy  several  ulcers  were  found  in  the  duodenum.  As  the 
intestinal  mucosa  is  found  hyperemic,  inflamc<l,  and  in  plac&s  ex- 
hibiting hemorrhagic  infarcts  during  the  course  of  cxpcrimcntU 
septicemia,  Billroth  attributed  the  duodenal  ulcers  to  this  condition. 
Admitting,  however,  that  in  this  patient  additional  factors'— the 
fatly  heart  and  the  hepatic  cirrhosi-i^ — may  have  cau&ed  passive  con- 
gestion in  the  intestine  leading  to  autodigestion  and  ulcer  formation, 
onemust  agree  with  Nothnagel  that  even  according  to  this  explana- 
tion the  duodenal  ulcers  in  Billroth's  ca»c(/.  <-.)  can  not  be  directly 
attributed  to  the  sepsis.  This  could  be  claimed  only  when  such 
complications  as  were  mentioned  in  this  case  are  absent.  Intestinal 
ulcers  occurring  in  septicemia  can  logically  be  attributed  to  a 
hemorrhagic  septic  intestinal  catarrh  eventuating  in  local  necrobio- 
sis of  the  intestinal  mucosa  (Nothnagel).  The  same  can  be  said  of 
the  pathogenesis  of  intestinal  ulcers  whJcIi  have  been  reported  to 
occur  especially  in  the  duodenum  in  association  with  er}*sipctas. 
Larchcr  and  Pctitbien  (/.  c.)  have  observed  this  intestinal  complica- 
tion of  erysipelas. 


Variola. 

In  variola  caiarrltal  enteritis  and  hemorrhages  arc  frequent ; 
secondary  inflammatory  swelling  of  the  mesenteric  glands  has  also 
been  reported.  Ulceration  of  the  follicles  occurs,  but  is  a  rare 
compliGition.  It  is  not  known  whether  these  intestinal  ulcerations 
in  variola  originate  from  tj-pical  pustules. 

Intestinal  Ulcers  in  Association  with  Skin  Eruptions, 

In  a  number  of  skin  diseases  efflorescences  have  been  observed 
in  the  mucosa  of  the  mouth  which  were  histologically  identical  with 
the  characteristic  skin  eruptions  (sec  Hans  Herx,  "  Die  Storungeii 
des  Verdauungs-Apparatcs,"  u.s.w.,  S.  496),  and  it  is  prt-sumed  that 
tlie  exhaustive  diarrheas  and  other  intestinal  symptoms  may  depend 
on  the  same  disease  involving  the  intestinal  mucosa,  but  nothing 
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definite  giathologically  has  been  publUlied  on  this  subject.  Noth- 
nagcl  sUtcs  that  intestinal  ulcers  have  been  observed  in  acute 
pcmphtgiu,  and.  according  to  Lapponi  (/.  c).  similar  ulcers  have 
occurred  in  a&soctation  with  pellagra.  The  etiological  relation  and 
the  patliogcnesis  in  these  cases  are  obscure. 


ULCERATIONS  OCCURRING  IN  CHRONIC  INFECTIOUS 

DISliASES. 
Tuberculosis. 

Tuberculous  Intestinal  Ulcers.— The  earliest  reliable  historic 
cal  account  of  tuberculous  intestinal  ulcer  is  by  G.  L.  Baylc 
("Rech.  sur  !a  FhlhiMie  Pulmonaire,"  Paris.  1810,  p.  59).  In  too 
postmortem  examinations  on  subjects  dead  from  phthisis  he  reported 
to  have  found  67  ca^cn  of  ulceration  in  the  inicsline,  Baylc's 
earlier  contributions  to  the  subject  of  tuberculosis  are  contained  in 
Corvasart's  "Journal  de  Medecine,"  from  1803  to  tSoj.  The  further 
history  of  the  literature  is  given  in  foot-notes  by  Woodward  (/.  c, 
p.  576). 

Tuberculous  intestinal  ulcerations  have  been  very  carefully  studied, 
and  their  etiolog>-  and  histology  are  now  quite  thoroughly  uihIct- 
stood.  l-'xccpling  t>*phoid  fever  and  dysentery,  tuberculosis  is  the 
most  fmiuent  cauite  of  ulceration  in  the  intentines.  The  di^itinctiun 
between  primary  and  secondary  tuberculous  intestinal  ulcerations 
is  a  logical  one.  The  primary-  form  occurs  as  an  original  infection 
in  the  intestine  in  individuals  otherwise  free  from  tuberculosis  ;  the 
secundar)'  form  is  that  occurring  in  association  with  other  tubercu* 
lou9  affections  elsewhere  in  the  body.  The  primary  intestinal  form 
is  rare  in  adults  and  occurs  more  frequently  in  early  childhood, 
bciitg  then  an  infection  due  to  feeding  with  tuberculous  milk  or 
meat  Klebs  (/.  c.)  and  Leube  (/.  <-.)  have  denied  the  existence 
of  primary  intestinal  tuberculosis,  but  Bollinger  {/.  c),  Eisenhart 
(/.  <■.).  Melchior  (/.  c),  and  Wyss  (/.  c.)  have  established  the  occur- 
rence of  this  form  on  the  basis  of  irreproachable  investigation. 
Secondary  intcstin-il  tuberculosis  occurs  most  frequently  in  associa- 
tion with  pulmonar>-  phthisis.  Concerning  the  frequency  of 
interctinal  tuberculosis,  the  .tiatements  of  various  observers  differ 
considerably,   llerxhcimer  (/.  c.)  found  57  cases  of  intestinal  tubcrcu- 
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loiH»  in  58  cases  of  phthisis — that  is,  only  one  of  these  cajws  oS 
phthisis  failed  to  show  the  intestinal  complication.  \V'd},'crt  (dtoi 
by  Herxhdnicr)  states  that  90  per  cent,  of  cases  of  phlhi»is  Inn! 
intestinal  tuberculosis.  Honiiiy  gives  70  per  cent.,  and  Frcfklu 
(/.  f.).  in  J30  cases  of  chronic  phthisis,  found  tuIx-TCuJusis  of  the 
ileum  in  200.  The  colon  wa-t  ini])lii.-:iteil  in  1 1 5  caxcs  ;  the  rectum 
in  18 ;  the  colon  alone  was  tuberculous  in  3  cases.  Expressed  in 
percentages.  Frerichs'  observation.*  were  as  follows  :  Ileum,  80  pet 
cent-;  colon  and  ileum.  45  per  cent;  colon  alone,  3  percent;  rec- 
tum (alwaj-s  secondarj'),  7  ]kt  cent.  Steiner  and  Neurcutter  (/.  t) 
found  intestinal  tuberculosis  71  times  in  302  autopsies  on  children. 
Among  these  there  were  176  ca»es  of  pulmonar}'  tuberculosis  and 
275  cases  of  tuberculosis  of  the  bronchial  glands.  Wjcdcrhorcr 
(/.  (-.)  found  101  cases  of  intestinal  involvement  among  4 1 8  cnses  of 
children  dead  of  tuberculosis.  The  small  intestine  w-.x-«  tuberculoid 
in  98  cases ;  the  lai^e  intestine  alone  in  3  cases  ;  the  large  and  the 
small  intestine  in  22  cases.  The  principal  tuberculous  diseases  of 
other  organs  in  association  with  the  bowel  lesions  as  stated  by  him 
were  a-s  follows :  I'utmonary  phthisis,  76;  tubercuiosis  of  the  bnm 
and  membranes.  14;  granuUilion  tuberculosis  of  the  lungs,  8;  tu- 
berculosis of  the  glands,  3  cases;  tuberculosis  of  the  mcseiitcric 
glands,  83  cases.  Among  the  last  tliere  were  48  cases  of  tubercu- 
losis of  the  intestines  coexisting  with  that  of  tlic  mesenteric  glands. 
The  following  is  the  table  given  by  this  author  concerning  the  age 
of  these  418  children: 
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I  have  made  an  invef^ption  of  the  records  of  autopsies  .it  Bay 
View  Hospital,  the  UnFftrsity  of  Mar)'land  Hospil^d.  the  Mar>-> 
land  General  Hospital,  added  a  number  of  necropsies  occurring 
in  practice,  and  compiled  the  records  of  312  autojisies   on  sub- 


HOST   FREQUENT  SBAT — ^TIIE    lUEVH. 


637 


jects  dead  of  tubcrciito^s.  I  found  97  cases  in  which  reference 
was  made  to  the  condition  of  the  stomach,  intestines,  and  mesentcHc 
glaruK  Of  these.  80  cases  had  tuberculosis  limited  to  the  ileum  and 
jcjuitutn ;  6  cases  arc  reported  to  have  had  tuberculosis  limited  to 
tlie  colon  ;  in  10  cases  the  colon  and  ileum  alone  were  involved ;  in 
I  case,  at  which  I  personally  attended  the  autopsy,  the  duo^Ienum 
alone  was  involved.  There  were  60  cases  of  tubercular  mesenteric 
glands,  in  3  of  which  there  were  no  intestinal  lesions  discover- 
able. 

The  most  frequent  seat  of  tuberculous  ulcers  is  the  ileum,  [kirtic- 
ularly  the  lower  portiofi,  just  before  its  entrance  into  the  cecum. 
They  occur  also  in  the  jejunum  and  duodenum,  but  are  not  so  fre- 
quetit  here  as  they  are  in -the  lowx'r  portion  of  the  bowel.  The 
predilection  for  these  sections  of  the  intestine  may  be  partially 
e.\pl:iiited  by  the  anatomical  fact  thiit  the  t)-niph-iiodtiIi^s,  which 
play  an  important  role  in  the  colonization  of  the  tubercle  bacillus, 
are  niost  numerous  in  Ihc  lower  portion  of  the  ileum,  and  also  tlut 
the  intestinal  contents  remain  longer  in  this  place  than  in  localities 
higher  up  in  the  intestine.  Tlie  chemical  composition  of  the  intes- 
tinal contents  also  pla>-s  a  role  in  favoring  this  predilection,  for  here 
the  reaction  of  these  contents  begins  to  be  lc«s  acid,  and  conse- 
quently less  antiseptic,  than  in  the  upper  portion  of  the  intestines. 
It  also  contaiti-t  a  larger  percentage  of  toxic  products  which  in 
themselves  are  injurious  to  the  epithelium  of  the  mucosa. 

In  the  chapter  on  "  Tiiberculasis  "  in  my  work  on  "  Discaiwn*  of 
the  Stomach"  I  have  referred  to  the  comparative  immunity  which 
the  stomach  enjoys  from  tulxrrculoitia^  A  similar  condition,  while 
not  to  so  marked  an  extent,  exists  in  the  intestine,  for  in  secondary 
intestin:il  tiiberctihMi.t  the  changes  in  the  intestine  are.  .ta  a  rule,  not 
nearly  so  advanced  nor  so  pronounced  as  tlie  sccondar)'  changes  in 
other  organs.  In  experiments  made  on  guinea-pigs  by  feeding 
them  with  tuberculous  masses,  Orth  {/.  c.)  found  only  7  instances  of 
intestinal  tuberculosis  in  9  animals  tliat  had  become  generally  tuber- 
culous, but  even  in  these  7  cases  the  intestinal  cliangcs  were  not 
nearly  so  pronounced  as  the  general  tuberculosis  in  the  bodies  of 
the  animals.  The  investigations  of  Dobn>klon.«ky  (/.  c).  Tchitscbo- 
wisch  (/.  e.),  and  Kisdicr  (/.  f.)  also  show  that  a  tran^jortation  of 
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ttibcrciiloM.*  tn  the  intestinal  muoosi  mmy  occur  with  an  cMttd]' 
inuct  qiithdium. 

Gottsacker  (/.  (.)  asKrted  titat  milur>'  tubercles  do  nm  dndif 
at  the  beginning  of  the  infection,  but  follow  a  chronic  inftnambe 
and  caiwration  <>(  tlie  follicles  and  granular  firaliferation  <d  be 
perifollicular  tissues.  Honinj;  (/.  c.)  is  of  tlic  same  optnion,  be 
goea  a  step  further  by  sa>'tng  that  he  never  found  tubercle  laoa 
before  the  follicles  had  dieintq^ted.  The  incipient  su-rlling  oftbr 
follicle  is  not  of  a  tubercular  nature;  acconltng  to  these  wiittn. 
necrobiosis  of  these  intestinal  structures  is  nccesssr>-  before  ftr 
bacilh  can  find  a  nidus.  The  far  more  im|>ort.int  and  aullicnfe 
investigations  of  Orth  (/.  c.)  and  Batimgartcn  (/.  <■.)  show  condosv^; 
that  the  caseation  of  the  intestinal  follicles  is  ofa  luberculnus  oatun 
from  the  very  beginning,  for  Baumgarten  found  (^ant  cells  and  tubcp 
cle  bacilli  in  the  unopened  follicles,  and  Orth  states  that  tobotk 
bacilli  can  be  found  in  the  unopened  intestinal  follicles  a«  «dl  a 
in  the  tumefied  edges  and  in  the  bases  of  the  ulcerations.  They  ate 
most  numerous  in  the  actively  progressing  ulcers, 

HHolo)^  and  Palhogentsis. — Intestinal  tuberculosis  is,  as  a  nilc,  i 
secondary  affection  occurring  after  other  organs,  particutariy  tht 
lungs,  have  developed  tuberculosis.  The  cflbrts  to  show  that  the 
intestines  arc  comparatively  immune  from  the  di.sea5c.  e\Tji  afia 
demon.'«trable  dis«emi nation  of  tuberculous  infecbon  thn^ugb  di: 
blood,  are  not  as  yet  supported  by  satisfactory  experimental  and 
pathologic  evidence-t.  It  i.*  est;il>Iished  cxpfrimcntally  tint  tfe 
tubercle  bacillus  may  penetrate  into  the  mesenteric  glands  and  tlwc 
develop  further  without  causing  any  alteration  in  the  intf-ttinal  kiI 
Following  this,  tubercles  may  appear  in  the  liver  while  the  intmiDH 
ami  lungs  are  intact  (Comet,  '■  Die  Tubcrculose."  in  NothnapVs 
"Spec.  Palhol.  u.  Ther."  Bd.  xiv.  2.  Halftc.  S.  60).  It  is  et-idat 
that  it  must  be  impossible  to  determine  the  rclativ'c  frequency  witt 
which  the  intestines  constitute  the  portal  of  infection  of  the  tubcrck 
bacillus  from  any  lesions  in  llic  howei-watl  itself.  It  is  neosain 
to  include  all  possible  lesions  of  the  mesenteric  and  omental  glaodi 
in  counting  up  the  tubercular  lesions  of  the  intestines.  It  * 
probable,  therefore,  that  the  intestines  are  much  more  oftrn  Ar 
portaU  of  cntr^-  of  the  infection  than  has  been  hitherto  .^tu 
From  the  standpoint  of  prophylaxis,  it  is  very  important  to  otal*- 
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tisli  th«  agency  of  the  intestine  as  a  portal  of  entry.*  Klebs  was 
the  oh^jinalur  of  ttie  explanation  that  the  swallowed  tubcrculouti 
sputum  was  the  source  of  the  infection  of  the  ga^tio- intestinal  tract 
It  is  undoubted  that  tubercle  bacilli  may  be  imported  into  the  tntes> 
tine  along  other  routes — for  instance,  tuberculous  lymph-glands  may 
brvak  into  the  esophagus  or  intestine  itselC  The  pritnarj-  tuber- 
culosis occurs  most  frequently  in  children,  and  is  generally  a  food 
infection  (Futterungs-TuberkuloAc).  The  causation  of  intestinal 
tuberculosis  by  swallowed  sputum  should  emphasize  the  nrcessit}' 
of  guarding  phthisical  patients  against  the  swallowing  of  their  expec- 
torations, and  advising  the  use  of  antiseptic  mouth-  and  tooth-w&slies. 
A  further  lesson  in  projihylaxis  cimsUts  in  the  avoidance  of  tubcrcu* 
]ou_s  meat  and  milk.  Pcntoldt  advises,  in  case  tuberculous  sputum 
has  been  swallowed  into  a  jejune  stomach,  that  the  patient  should 
at  once  eat  a  little  bread,  because  then  free  HCl  develops  sooner 
under  the  stimulus  of  the  food  and  may  destroy  the  vitality  of  the 
bacilli.  Personally  I  prefer  to  advise  all  my  tuberculous  patients  to 
wath  their  stontach  out  in  tlie  moraing  before  breakfast  with  a  solution 
of  HCl  6  :  I  ooo,  combining  this  with  the  use  of  a  carbolated  mouth- 
wash. 

Histology  of  ikt  Tubermhus  /nUstinal  UUtr. — The  first  visible  be- 
ginning of  tuberculosis  of  the  intestines  consists  in  altered  lymph-nod- 
ulcs,  which  show  themselves  as  gray,  prominent  lumps,  which  later 
become  0[>aqiie  and  yellowLsh  white.  The  solitary'  follicles  swell  by 
ceil  proliferation.  In  the  center  of  these  caseation  gradually  supers 
vcitcs.  the  follicle  breaks  down  and  degenerates,  and  a  crater-like 
ukcr  develops.  It  is  rare  to  find  all  or  a  great  many  of  the  solitary 
follicles  or  agmiTiatecI  gLinds  involved  together-^;cncraIly  only  one 
follicle  or  gland  is  thus  aficctcd.  When  a  Pcyer's  ]>atch  has  been  in- 
vaded by  several  priitur}'  ulcers,  these  become  closely  approximated 
in  their  extension,  and  thus  the  so-called  confluent  intestinal  tubercu- 
lar ulcers  are  dewloped.  This  large  type  of  confluent  ulcer  retains 
its  irregular  shape,  and  may  often  develop  a  girdle  sha^K.  encircling 
lh<:  lumen  (.>f  the  intestine.  The  fact  that  in  tuberculosis  only  single 
individual  follicles  of  the  plaque  are  attacke<l.  and  otltersof  the  same 


■  I  Mn  U  prcKiil  enoaflcd  !■  ewlining.  wilb  fnaHH  nfu4  far  dfttlt,  alt  anflable 
iMWhm  of  lubJKU  dead  boffl  labMcyiHM,  Mid  hope  mnmi  Io  pnblah  ibe  icmlb. 
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plaque  nia>'  be  comparatively  free  of  the  infection,  constitutes  a  div 
tinguishin);  feature  histologically  from  tlie  manner  in  uhich  the 
typhoid  infection  involves  this  same  glandular  structure.  Intypbtwl 
and  simple  catarrhal  inflammation  of  the  agminatcd  follicles  the  entire 
plaque  is  uniformly  diseased.  The  extension  of  the  tubercular  ul«i 
occurs,  as  a  rule,  in  a  direction  at  right  angles  to  the  long  axa 
of  tlte  intestine.  When  a  section  of  tubercular  intestine  is  exam- 
ined with  a  low  (Hiwcr,  not  exceeding  iwaity  'tiamcters.  tlie  occuf^ 
rence  of  numtTous  tiny  nodules,  which  are  foun^J  j;cnerally  tanX 
abundantly  in  the  neighborhood  of  ulcerations,  arrests  attenlwn. 
The  accompanjn'ng  illustration  illustrates  a  section  through  a  lubet- 
culous  duodenal  ulcer,  and  shows  these  nodules,  which  are  .imall 
tuhcrcks,  vcr>'  clearly.  The  central  portion  of  these  tuberculous 
granulations,  particularly  those  near  the  edges  of  the  ulcer,  are  fre- 
quently round  converted  into  a  caseous  mass  of  debris  which  i' 
unstainable.  Woodward  (/.  r..  p.  587)  presents  sonic  beautiful  illtu- 
trations  of  this  characteristic  or  intestinal  tuberculosis.  In  his  draw- 
ing  (/.  f..  p.  587,  Fig.  37)  he  has  undoubtedly  observed  that  gianl 
cells  do  occur  in  these  nodults.  When  this  surpassing  work  wai 
written,  the  tubercle  badllus  was  unknown,  and  therefore  we  find  no 
mention  of  it  in  Woodivard's  article  on  histology  of  the  tubercular 
ulci;r.ition  of  the  intestine. 

The  diagiitiits  and  freatment  of  tuberculous  intestinal  ulcers  will 
be  considered  in  the  general  chapter,  together  with  symptomatolc^' 
of  all  types  of  ulcers  involving  the  bowel. 

From  the  hygienic  and  prophylactic  standpoint  it  is  iniportani 
to  emphasize  that  the  meats  of  tulierculous  beeves  may  produce 
primary  tuberculosis  of  the  intestines  (Baumgartcn,  Bollinger,  and 
Orlh,  /.  e.\  It  appears  tlwt  a  direct  injur>'  or  desquamation  of  flic 
epithelium  is  not  necessary  to  make  possible  the  invasion  of  the 
bacilli  into  the  mucosa.  Tuberculosi.*  tliat  has  been  caused  by  Uie 
ingestion  of  tuberculous  milk,  meat,  or  sputa  begins  in  the  lymph- 
follicles,  and  is  generally  accompanied  by  tubercular  formation  ia 
the  mesenteric  glands. 

Tubercular  Rectal  Ulcers. — These  ulcerations  originate  front 
tuberculous  nodules  by  necrosis.  Tliey  genenilly  have  a  gtrdle- 
shapcd  configunition.  As  they  are  observed  clinically  by  inspec- 
tion of  the  rectum,  the  periphery  of  tlie  girdle-shaped   ulcer  pre- 
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»cnts  numerous  smaller  and  younger  ttil)crcuIous  eruptions  of  a 
j'tllowish-gray  color,  which  in  turn  undergo  softening,  ca.se3tion, 
ai)(J  fatty  degeneration,  forming  additional  $econdaf^-  tuberculous 
ulcers.  They  arc  frequent  causcji  of  periproctitis  and  rectal  fistula;. 
The  tuberculous  aifections  of  the  cecum — tuberculous  pcrit)i}hlitis 
and  appendicitis — will  be  considered  in  another  chapter.  The  diag- 
nosis of  tuberculou.s  rectal  ulcer  depends  upon  the  demonstration 
of  the  tubercle  bacillus  in  the  rectal  excretions. 

Gonorrheal  Rectal  Ulcera. — In  wonwn  gonorrheal  ulcers  of 
the  rectum  are  sometimes  encountered  which  present  diagnostic 
diffictiltie::*.  This  gonorrheal  proctiti.'i  and  pcrijiroctiti-s  can  be  recog- 
nized whenever  it  is  possible  to  demonstrate  the  presence  of  gon- 
ococci,  which  in  the  two  cisci  of  my  experience  it  was  not  possible 
to  do,  although  the  ulcerations  were  undoubtedly  gonorrheic.  I 
was  able  to  find  only  the  ordinar>'  jjus  cocci  in  ll»e  rectal  discharges. 

The  diagnosis  becomes  difTicuU  indeed  when  tuberculous  individ- 
uals  ate  subject  to  syphilitic  infections,  or  vice  veria.  In  these 
cases  the  dia^osis  should  be  reserved  until  the  results  of  anti- 
s}-phililic  treatment  can  be  noted  or  the  effect  of  minute  doses — 
two  milligrams — of  Koch's  tuberculin  can  be  observed.  The  detec- 
tion of  the  tubercle  bacillus  establishes  the  diagnosis  of  tuberculosis 
in  these  cases,  but  it  docs  not  exclude  the  possibility  of  syphilis. 
There  are  rare  ca.tes  of  rectal  ulcerations  in  which  a  carcinoma  lias 
developed  on  the  basis  of  a  syphilitic  ulceration.  Here  an  exact 
diagnosis  of  the  original  nature  of  tlie  disease  is  almost  impossible. 


I 


Syphilitic  Intestinal  Ulcers. 

If  we  exclude  what  is  known  concerning  syphilitic  ulcerations  of 
the  rectum,  our  knowledge  of  syphilitic  intestinal  ulcers  is  very 
limited.  I  refer  to  what  has  been  satd  concerning  sj'phtlitic  ulcers 
of  the  stomach  for  the  more  detailed  account  of  the  histolc^ical 
process  with  which  we  arc  here  concerned  {Hemmcter,  "  Dis- 
eases of  the  Stomach,"  second  edition,  pp.  596  to  605).  The  obser- 
vations  concerning  syphilttic  infection  of  the  intestine  are  perhaps 
more  numerous  th^m  those  made  upon  the  stomach,  but  sbll  quite 
scarce.  A  small  number  of  anatomico]Mtthological  findings  and  a  few 
ciinica]  phenomena  that  have  been  studied  during  life  comprise  about 
all  that  is  known  concerning  intestinal  syphilb.  These  ulcerations  have 
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been  observed  in  hereditary  as  well  a*  in  acquired  syphilis,  and  occur 
in  :ill  sections  of  llie  intestine.  In  the  duodenum  llicy  Iiavc  been 
observed  combined  simultaneously  with  gastric  ulcerations.  Caxs 
have  been  reported  by  Riedcl  (/.  c),  E.  Hahn  (/- c).  Riciler  (/.f.), 
Oser  (/.  r).  Aufrecht  (/.  e.).  A.  Uecr  (/.  c),  A.  Hlackmorc  (A  f.\ 
ForsJer  {/.  c.),  Bjornstrom  (i.e.),  Birch-Hirscljfeld  (/.  r.),  Ha>-cra 
et  Tissier  (/.  c).  Laiirenzi  {/.  c).  Meschcdc  (/.  r.),  Mracck  (/.<■.), 
Oestreich  (/.  <•.).  Sinmii  (/.  c).  Warfwinge  und  Blix  (/.  <-.).  Sorrciilino 
(/.  f.),  and  Norman  (/.  c).  Pathologically,  syphilitic  intestinal  utocn 
may  be  classed  under  five  diflcrcnt  headings,  according  to  tlic  mannct 
in  which  they  arise:  ( i )  Specific  intcstiniil  ulcers  which  arise  from 
ulceration  of  I'eycrs  patches  and  in  rare  instances  of  the  soliuo' 
follicles,  these  changes  representing,  in  fact,  a  sypliilitic  follicuUi 
enturitis.  with  consequent  break-down 'if  the  liistolopical  cicmenu 
most  involved.  The  hi-stological  changes  w  hich  the  lyniph-foUidcs 
undergo  are  quite  as  characteristic  for  s>qil«li8  as  other  correspond- 
ing changes  are  which  have  been  found  in  the  lymph -follicles  in 
tuIxrrcuUisis,  enteric  fever,  and  other  diseases^  (2)  Specific  ulcen 
of  the  intestine,  brought  about  by  softening  and  necrobiosis  of  at- 
cumscribed  gummous  tnAItrations.  (3)  Intestinal  ulcers  brought 
about  by  ulceration  of  syphilitic  amyloid  degeneration  of  the  imcstinal 
mucosa.  These  three  are  due  to  a  purely  syphilitic  infection.  In 
atldilion  to  these  there  are  two  other  rare  forms  of  syphilitic  ulcers 
which,  according  to  Neumann,  owe  their  origin  to  a  mixed  infection. 
These  are;  (4)  Diphtheroid  intestinal  ulcen*.  which  occur  in  ibc 
rectum  in  congenital  and  acquired  syphiUs,  and  form  very-  extensive 
destruction  of  tissues.  In  a  number  of  these  types  the  ulcers  un- 
doubtedly have  their  origin  from  gummata,  but  In  others  they  appa- 
rently do  not  arise  from  gummata.  but.  according  to  Neumann,  are 
brought  about  by  a  peculiar  histological  process  not  yet  satisfactorily 
investigated,  and  which  he  designates  as  (5I  .lyphililic  malacia  of  the 
mucosa.  Syphilitic  ulcers  of  the  small  intestine  arc  exceedingly  rare 
in  adulu,  but  they  arc  found  oftcner  in  children.  Those  that  ha« 
been  observed  in  the  new-born  assume  the  shape  offrumniatous  infil- 
tration of  the  mucosa  and  submucosa.  In  a  few  cases  the  syphilibc 
process  was  limited  to  the  lymphatic  apparatus.  Miller  (/.  r.)  has 
reported  a  case  of  syphilitic  stricture  of  the  jejunum  at  the  place  of 
transition  into  the  ileum,  where  the  lumen  was  so  contracted  as  lo 
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be  hardly  passable  by  the  little  finger.  The  constricted  porlioii  wis 
1  ^.^  iiichcH  lonj;,  und  cuinposed  of  librous  cicatrical  tissue,  with  total 
absence  of  tlie  normal  histological  dements  of  the  mucosa.  The 
ponioiift  of  the  bowel  above  the  constriction  were  dilated  and  shon'cd 
a  hypertrophy  of  the  muscle  layers. 

In  a  negro  nho  had  suflercd  from  sypliilitic  ulcers  of  the  soft 
palate  and  ^'philitjc  irids.  and  who  eventually  succumbed  to  a  status 
epilepticus  in  the  hospital  of  the  University  of  Maryland,  gummata 
were  found  in  the  follokving  places :  one  in  the  occipital  lobe,  one  in 
the  liver,  one  in  Uie  right  kidney,  and  one  in  the  left  testicle.  In  the 
duodenum,  just  below  the  opening  of  the  common  gall-duct  and 
involving  the  papilla  of  Vatcr,  there  was  a  circular  ulcer  extemltng 
nearly  around  tlic  lumen  of  the  gut :  at  its  broadest  portion  it  had 
a  uidth  (if  two  centimeters.  Ttwre  were  numerous  small  similar 
erosions  in  the  ileum  near  its  entrance  into  the  cecum.  There  was 
als^>  a  syphilitic  gastritis.  Ttie  »olJUr>' follicles  and  Pej'cr's  patches 
in  various  parts  of  the  intestine  were  enlarged  and  prominent  The 
peritoneum  DirTCSimniBiif;  to  iJie  ulcer  in  tlte  duinlenum  was  par- 
tially adherent  with  tlie  parietal  peritoneum  and  partially  with  the 
under  surface  of  tlie  liver.  This  negro  was  forty-lwo  >'ear3  of  age. 
I  Ic  confessed  having  had  an  attack  of  syphilis  and  had  a  scar  on  his 
pcniH.  The  ulci:r  in  the  duodenum  had  an  infiltrated  edge;  the 
base  was  of  a  gravish-whitc  color,  irregular,  and  corroded. 

Riedcr's  case  was  one  of  acquired  luetic  disease  with  iweniy-two 
ulcers  extending  from  the  lower  jejunum  to  the  ileocecal  valve.  He 
could  not  pro\'e  to  liis  own  salisfaction  that  the  ulcerations  had 
arisen  from  Pcyer's  patches.  They  were,  in  his  opinion,  the  result 
of  dcgenenition  of  syphilitic  neoj)ta»ms.  From  the  examples  of 
luetic  ulcers  of  the  Iwwcls  which  arc  given  in  the  literature  on  this 
subject  it  i*  evident  that  congenital  as  well  as  acquired  s)-ptiiUs  may 
produce  diOcrcnt  patliological  processes  in  the  intestine*.  There 
arc  mainly  two  varieties:  In  the  firs!  we  haw  to  deal  with  a  gum- 
mous  enteritis  in  which  the  solitar>-  and  ajjminatcd  follicles,  even 
Ihosf  quite  clow:  to  the  infiltntion,  are  quite  normal,  but  the  mucosa 
is  ulcerated  and  the  siibmucosa  very  much  thickened.  The  re- 
maining layers  of  the  iniestin.il  walls  arc  more  or  less  involved,  but 
in  rare  cases  thc>'  may  be  unchanged.  The  second  variet)*  of  cases 
are  those  in  which  the  s^'philitic  process  has  its  scat  in  the  gland- 
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ular  patches  of  Pcycr.  We  have  already  mentioned  three  odw 
mctliods  of  uri)^ii),  but  they  are  exce|>tioii.al.  Luetic  ulcers  occur 
more  oDen  in  the  colon  than  ui  the  small  intestine,  but  the  Rctum 
IK  tlie  niofti  tmportatit  location  for  this  specific  legion  from  the 
clinical  standpoint ;  here  they  occur  must  frequently,  and  hen: 
they  are  generally  limited,  the  majority  of  cases  of  luetic  recta) 
ulcers  not  being  associated  uith  similar  lesions  in  other  parts  of  the 
intestine.  The  most  frequent  location  of  these  ulcers  i:s  from  fnt 
to  ten  centimeters  above  the  anus.  They  are  distinguished  from 
dysenteric  ulcers  by  their  shallowness,  the  much  smootlier  charac- 
ter of  their  ba-ies,  and  the  relatively  considerable  cicatricial  indura- 
tion of  their  surroundings.  Luetic  rectal  ulcers  may  originate  in  i 
variety  of  manners.  In  the  first  place,  there  li  good  rca&on  for  be- 
lieving that  they  may  be  the  result  of  break-down,  of  tertiary 
syphilitic  neoplasms,  or  |;umniata:  and.  secondly,  they  may  result 
from  primarj-  chancres  of  the  rectum.  Muron  (/.  r.)  and  others  at- 
tribute $])ecific  strictures  of  the  rectum  to  the  conversion  of  broad 
condylomata  into  cicatricial  tissue.  Baeumler  (/.  f.)  h.i.s  called  at- 
tention to  the  fact  that  these  rectal  strictures  are  most  frequent  in 
women  between  tlieir  seventeenth  and  thirtieth  years,  and  Erskine 
Mason'  has  observed  several  cases  of  venereal  rectal  strictures  in 
which  there  were  no  syin|>t(ims  of  constitutional  syphilis,  and  tn  two 
cases  the  strictures  preceded  the  development  o(  these  sj-mptoms. 
I  desire  especially  at  this  place  to  call  attention  to  the  oldest  de- 
scription of  syphilitic  affections  of  the  rectum  in  the  FCngli^h  lan- 
guage, and  perhaps  the  oldest  in  any  language.  It  is  by  Henry 
James  Johnson,  and  was  published  in  the  "  I^ndon  Medical  and 
Chirurgical  Review,"  iSjs  ("Observations  on  Ulcerations  of  the 
Rectum  that  Occur  in  Association  with  Condylomata  and  other 
Symptoms  of  Secondary  S>T)hilis").  Syphilitic  luetic  ulcers  of  the 
rectum  may  be  brought  on  chiefly  in  three  different  ways  :  (i)  By 
syphilitic  and  mechanical  lesions  of  the  rectal  mucosa  caused  by 
coitus  per  anum.  These  are  rare.  (2)  The  majority  of  luetic  dis- 
eases of  the  rectum  are  consecutive  affections  brought  on  by  con* 
tinuity  or  contiguity.  (3)  The  rectum  may  become  affected  inde- 
pendently of  any  syphilitic  affection  of  the  anus,   vagina,   or  the 
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peri-  and  pararectal  connective  tissue  or  of  adjacent  organs.  Nickel 
and  Poclchcn  (/.  c.)  have  cmpliasizcd  that  uic<.'r3tion.s  of  the  recium 
which  liavc  been  attributed  to  syphilis  frequently  have  a  different 
origin.  A<i  a  general  rule,  strictures  of  the  rectum  arc  attributed 
to  tlK  cicatrization  of  luetic  ulcers,  but  these  authors,  althoujjh 
tliey  admit  the  greater  prc\'alcncc  of  females  among  tha<tc  afflicted 
with  constricting  rectal  ulcers  (among  319  such  patients  190  were 
women),  assign  a  portion  of  tlie  rectal  strictures  which  are  ordi- 
narily classed  as  syphilitic  to  gonorrheal  infection.  They  explaia 
that  gonorrheal  abscesses  of  Itartliolin's  glands  may  cause  an  in- 
vasion of  the  rectum  by  an  extension  o(  the  suppuration  of  the 
glaiiiLs  situated  betu'een  the  vagina  and  the  rectal  submucosa. 
Nickel  (/.  f.).  in  accepting  Poclchcn's  conception,  suggests  that  ul- 
cerations supposed  to  be  syphilitic  may  have  been  caused  by  enemata 
or  other  directly  traumatic  insults  to  the  rectal  mucosa.  The 
prevalence  of  females  among  the  cases  of  luetic  rectal  strictures  is 
lai^ely  explainable  by  their  greater  tiidiility  to  infection  through 
natural  and  unnatural  sexual  relation,  and  also  by  the  closer  ana- 
tomical relationship  between  the  genitalia  and  tlie  rectum  in  the 
female. 

ULCERATIONS  OCCURRING  IN  CONSTITUTIONAL 
r)ISF..ASES— GOUT. 

The  rare  cases  of  intestinal  ulcers  which  have  been  rejwrted  as 
occurring  in  association  with  gout  have  been  described  in  such  a 
defective  manner  and  are  so  devoid  of  objective  palhologicil  e%-idence 
that  thcj-  may  be  passed  over  bj'  simply  referring  to  them.  Nothnagel 
(i  c.)  and  Boas  (/.  c.)  ;Lssert  that  they  have  not  observed  .*uch  cases. 
Hayem  claims  to  have  obser\-cd  intestinal  Ailli  filled  with  concre- 
tions of  uric  acid  (see  Hans  Heri,  /.  c,  p.  47)  which  may  be  con- 
ceived to  injure  the  tissue  to  such  an  extent  as  to  lead  to  the  forma- 
tion of  an  ulcer.  I>ieulafi:>y  (/.  c.)  also  describes  an  intestinal  IJthia- 
sis  as  an  expression  of  gouty  diathesis.  The  relation,  however,  to 
the  formation  of  intestinal  ulcers,  if  any,  is  obscure. 

Scurvy. 

Inflammation  and  ulceration  of  the  agminated  follicles  have  been 
observed  in  a-ssociation  with  scurvy.     At  tlie  autopsy  hemorrhagic 


652 


TOXIC    ULCERATIONS- 


Spots  and  small  erosions  were  found  in  places  where  the  follkie 
hitd  ulcerated.  In  this  connection  I  wi^sh  to  cinpliasize  itut  the 
intestinal  hemorrhages  wliich  occur  in  scurvy  may  be  the  result  ai 
a  coexisting  ulcerative  colitis  or  dysentery  (IJtten.  *'  Die  ha.-fli"r- 
rhagischcn  Diatlicscn,"  Nothnagcl's  "Spec.  I'atli.  u,  Ther.,"  iU 
VIII.  Til.  3). 

LfCukemia. 

In  leukemia  intestinal  ulcers  have  also  been  reconied.  Tiiey 
are  more  frequently  observed  in  the  rare  form  of  acute  leukctnii 
Askanazy  (/.  <-.),  Frankel  (/.  c.].  ICbstcin  (/.  r,),  I  Icubner  (/,  r,),  lad 
Lauenstein  (/,  c)  have  described  such  lesions  in  which  the  lym- 
phatic structures  of  the  intestine  had  become  jnftttrated  and  ulctis 
hiul  resulted  frum  secondary-  necrosis  of  these  structures.  Hetibnw 
mentions  a  hemorrhagic  diphtheric  colitis  of  an  ulcerative  t>Tic 
occurrirtg  in  leukemia. 


TOXIC  ULCERATIONS. 
Strictly  speaking,  all  ulcers  of  tiie  intestine   wliich   are  canted 
bj'  the  corrosive  action  of  irritant  poisons  that  are  laken  directly 
into  the  ;ilimentary  cina!  should  he  clashed  under  this  heading, 
great  many  vegetable  and  mineral  poi-sons  have  been  claimed 
produce  this  effect, — for  instance,  llic  inorganic  actds,  phosphutus, 
arsenic,  and  mercury. — though  probably  the  cliief  eflcct  of  these 
substances  is  exerted  in  the  stomach  and  csophajjus.      The  ulcera- 
tions that  occur  during  typhoid  fever,  yellow  fever.  gnp(Jiirgcn5aiKl 
Weichselbaum),  variola,  dyscntcr)'.  cholera,  anthrax,   tulterculoxis, 
actinomycosis,  syjihilts.  and  isejilkemia  may  also   be   classified  as 
toxic  or  to.xic  infectious  ulcers.     Here  I  wish,  ho\ve\-(rr.  to  s|>cak  irf 
the  productions  of  toxic  ulcers  where  the  poiwm  exert--*  its  irritating 
action,  as  it  were,  by  a  constitutional  route.    Treitz(/.  f.)  hasobsenxd 
l(j  cases  of  croupous  and  ulcerative  dy-sentery  .ind  12  cases  of  scab 
formations  in  the  intestine  in   220  ca.scs  of  ncj>hritis.      The  stah  ^ 
incrustations  are  described  as  having  been  (lattly  fresh  and  partly fl 
gangrenous.    The  intestine  constitutes  an  important  path  ofchmina- 
tion  for  systemic  toxic  siiljstances,  and  there  is  no  Houbt  that  the  m 
detrimental  compounds  that  are  formed  in  the  blood  under  the  inBn-B 
ence  of  a  nephritis  may  give  rise  to  ulcerative  processes  aimtUily 
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35  they  cause  diarrheas  and  intestinal  catarrhs.  It  is  probable  that 
the  urva  whicli  ii  excreted  through  the  iute«tinal  lumen  is  converted 
into  carbonate  of  ammonia  durin};  the  passage,  and  tliat  it  is  this 
salt  which  exerts  the  detrimental  irritation.  Dickinson  (/.  <-.)  sug- 
gested that  the  albuminuric  ulceration  and  follicular  inflammations 
occurred  from  minute  hemorrhages.  The  intestinal  allerutioiis  that 
have  been  observed  associated  with  Brigltt's  disease  are  mainly  of 
two  kinds:  The  first  and  moNt  frequent  cUsa  of  change.s  arc  those 
that  run  their  course  under  the  patholi^ical  picture  of  a  diphtheric 
enteritis  and  colitis.  This  process  may  be  circumscribed  or  very 
extensive,  and  lead  to  superficial  as  well  as  penetrating  destruction 
of  the  intevtia-tl  wall,  Occasionally  the  disintegration  may  assume 
a  gangrenous  character.  The  second  are  the  typical  ulcerations 
which  occur  in  the  soliUrj'  fnlliclcs  aii<)  Peyer's  patches.  These 
ulcers  vary  considerably  in  size  and  occur  in  the  ileum,  colon,  and 
rectum.  The  smaller  ones  liave  sharplj-  defined  and  undermined 
edges.  When  se^'eral  smaller  ones  coalesce,  a  larger  ulcer  is  formed 
with  irregular  edges.  Such  ulcers  have  already  been  obsen-ed  by 
Frerichs  (/.  c.)  in  the  sigmoid  flexure  and  the  tectum. 

Mercurial  Ulcers. 

In  the  cha;>ter  on  Hysentery  I  have  already  suPFiciently  dwelt 
upon  the  role  of  mercury  and  its  salt  in  producing  intestinal 
ulcerations,  which  may  occur  in  tlie  small  intestine,  but  more  par- 
ticularly  in  the  colon.  These  toxic  ulcers  generally  run  their  course 
under  the  clinical  picture  of  a  dysentery-.  When  they  occur  in  the 
rectum  and  sigmoid,  they  lose  their  individualit>'.  I  have  seen  a 
rectal  ulcer  in  a  male  patient,  aged  twenty-four  years,  who  had 
been  treated  for  s>'philis.  The  man  was  a  Hungarian  and  could 
rjot  speak  tlie  English  language.  It  could  not,  therefore,  be  deter- 
mined whether  he  admitted  syphilitic  infection  or  not  The  inunc- 
tion had  been  carried  to  the  extent  as  to  cause  pt>'alism,  under 
which  treatment  the  rectal  ulcer  became  afrgravated.  After  a  dis- 
continuation of  the  nicrcur>'  and  tlve  admin  Litralion  of  tincture  of 
chlorid  of  iron  the  patient  gradually  improved,  and  the  rectal  ulcer 
w.ts  in  a  st.ite  of  healthy  granulation  about  three  weeks  after  the 
iron  treatment     There  is  no  doubt  in  my  mind  that  tlie  patient  was 
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not  syphilitic,  and  that  the  ulcer  had  been  aggra^-atcd.  if  not  oaci 
by  the  mcrcuri.nl  inuiicliuns. 

SYMPTOMATOLOGY   A\'D    DIAGNOSIS. 

Whenever  intcstitiiil  ulcers  give,  rise  to  symptoms  at  all  lhe>'w3 
present  themselves  as  diarrhea,  pain,  and  blood,  pus.  mucus,  tunc 
fragments,  and  characteristic  t>.ictcria  in  tlie  stools.  The  m^jotitv  t 
cases  of  intestinal  ulcers  which  I  have  had  occasion  tu  obscn^  iia- 
ically,  and  also  at  the  aittopiiy.  have  run  their  course  u-ithout  givac 
rise  to  symptoms.  When  symptoms  do  dc\-cIop.  tlie>'  vary  acn-ii!- 
ing  to  the  nature  of  the  ulcerative  processes  and  their  localinns 
and  extent.  The  symptomatology  of  simple  duodenal  ulcer  lui 
already  been  fully  described ;  also  tlic  clinical  historj*  of  thoK  ohia 
occur  in  association  with  cutaneous  bum*,  and  those  which  dc^wtp 
during  the  course  of  the  various  forms  of  dysenter)'-.  Outside  d 
these  the  most  frequent  kinds  of  ulcer  that  will  be  observed  by  tbc 
genend  pracu'lioncr  arc  the  simple  catarrhal,  the  tuberculous,  *ti 
the  follicular  ulcers.  In  all  cases  in  which  there  is  the  least  suspi- 
cion of  the  existence  of  intestinal  ulcers  the  rectum  should  be  in- 
spected by  the  methods  given  by  Dr.  Thomas  Charles  Martin  in 
the  section  of  Diseases  of  the  Rectum.  In  my  c-itperience  I  have 
occasionally  dbcovered  an  ulcer  in  the  rectum  and  sigmoid  wbcn 
there  were  no  symptoms  or  signs  wliiitever  pointing  to  this  tocaliir. 

Diarrhea. — The  more  frequent  and  liquid  stools  which  mar 
occur  arc  the  result  of  an  increased  peristalsis  eflfccted  by  tlic  irriU- 
tinn  of  tlie  exposed  nerve  fibrils  and  the  imi>aired  absorption  i<f 
water.  In  ulcers  that  occur  in  the  up[>er  part  of  the  bowel,  in  the 
small  intestine,  and  in  the  ascending  colon,  diarrhea  is.  a*  a  mlt. 
not  observed.  As  the  colon  in  its  lower  path — the  transverse  and 
descending  colon — and  the  sigmoid  constitute  the  main  inhibition  to 
the  downward  progress  of  the  intestinal  contents,  one  would  sup- 
pose that  ulcerative  irritation  of  the  ner\-es  of  thc-ce  parts  would 
inevitably  cause  diarrhea.  As  a  matter  of  fact,  this  is  occasionallv 
the  case,  but  there  are  many  instances  of  chronic  ulcers  of  the  colon 
which  are  not  associated  with  diarrhea,  very  likely  because  the 
long-standing  and  frequent  irritation  ofa  chronic  ulcer  is  not  followrd 
by  reaction.  As  a  rule,  all  ulcer  formations  in  the  intestine  are 
associated  with  an  intevtinal  catarrh  more  or  less  intense,  and  it  b 
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this  enteritis  or  colitis  which  gives  ri*c  to  tl»e  sjTiiptoms  of  constipa- 
tion, (iiiirriica,  or  muciu  in  the  stools,  as  the  case  may  be ;  aitJiough 
ulcers  may  be  present  in  the  colon,  tlie  accompanying  chronic  colitis 
may  havcdullcd  the  irritability  of  the  nervous  apparatu;^  and  rendered 
it  le!w  responsive  to  the  irritation  of  the  ulcer.  Experience  has  taught 
tliat  the  absorption  of  water  also  is  cjuitc  normal  so  long  as  the 
greater  part  of  the  colon  i*  intact  From  the  considerations  in  the 
chapter  devoted  to  Peristalsis  of  the  Intestine  we  know  that  an  ii  rita- 
tion  exerted  in  any  special  locality  of  the  intestine  doen  not  neces- 
sarily travel  the  entire  extent  of  the  bowel.  Even  irritations  that  strike 
the  coiofi  do  not  necessarily  produce  e^'acualion.  Personally  I  have 
records  of  catarrhal  and  tuberculous  ulcers  in  the  cecum  and  ascend- 
ing colon  where  the  clinical  history  gave  no  evidence  of  diarrhea. 
Kortum  (/.  <*.)  has  reported  a  case  of  almost  entire  destruction  of 
the  mucous  membrane  of  tlie  colon  in  a  tuberculous  woman, 
only  a  feu-  islands  of  mucosa  remaining  intact.  Ilefore  she  was 
received  into  the  hospital  she  suffered  from  diarrhea,  which 
continued  for  nine  days  after  her  admission  ;  but  during  the  fn-e 
weeks  following  and  immediately  preceding  her  death  she  had  but 
one  passage  a  day.  Frericlis  (/.  c.)  has  reported  two  cases  of  ex- 
tensive intestinal  tuberculosis.  In  one  there  was  profuse  diarrhea, 
and  the  diagnosis  of  t>-phoid  fever  had  been  made.  In  the  other 
there  was  obstinate  constijKition.  This  case  had  extensive  tubercu- 
lous ulcers  in  the  colon.  Nothnagel  assumes,  in  explanation  of 
such  cases,  that  the  destructK-e  process  has  cither  destroj'ed  the 
nerves  altogether  in  the  region  of  the  ulcers  or  that  the  nerves  have 
lost  their  irritability  as  a  result  of  the  constant  rc(>ctition  of  (he 
stimuli.  From  all  this  it  is  evident  that  diarrhea  in  association  with 
intestinal  ulcers  is  a  tvrr  '•arinhie  iympiom.  It  mar  he  prestnt.  but 
not  neetssarily  so.  The  factors  that  control  the  diarrhea  are:  (i) 
Ijocation  of  the  ulcer ;  ulcers  high  up  in  the  small  intestine  are  not 
so  likely  to  produce  diarrhea  as  those  in  the  colon,  cecum,  artd 
rectum;  (2)  the  extent  of  (he  acaim|»an>'ing  enteritis  or  colitis; 
(3)  the  absorptive  power  of  the  intestinal  mucosa  for  water;  and 
{4)  the  degree  of  irritability  of  the  sensory  nerves. 
■  The  Presence  of  Blood  in  the  Stool. — The  significance  of 

I        blood    has  alread)'  been    considered  in   the   sections    dc\'oted    to 
B       d>-scntcry  and  simple  duodenal  ulcer.     Blood  may  be  present  in  a. 
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large  variety  of  flif^f  other  than  ulcers  :  for  mstsoce,  in  stUn 
of  passive  congestion  associated  with  hepatic  cirrhoKts  after  im- 
nulic  influences ;  in  asM>datii>n  with  bemorrfaoidd.  neoplasnu,  cntt:- 
itis.  purpura,  embolism  of  the  n»csenteric  arteries,  etc. 

The  blooJ.  when  it  docs  occur  in  the  stool  in  inieUinal  ulctrs, 
may  be  found  intimately  mixed  with  the  dejections  or  constititfii^  a 
separate  part  thereof.  If  the  source  of  the  blood  is  high  upin  tbt 
intestine,  we  may  not  find  blood  as  such,  but  only  the  dccoo^xiM- 
tiofl  products  of  blood.  Often  it  is  only  demonstrable  by  the 
microscope  or  by  chemical  tests.  The  demonstration  of  hcnutiB 
crystals  in  the  evacuations  is  of  doubtful  value,  since  they  nuybe 
derived  frtun  the  meat  contained  in  the  food.  Catarrhal  artd  tube- 
culouf  ulcers  do  not  give  rise  to  the  bloody  admixtures  of  the  it«J 
so  often  as  dysenteric  and  typhoid  ulcers.  Small  hemorrhages  any 
occur  from  cctatic  veins  of  the  rectum  that  have  not  yet  dexcloped 
into  visible  hcmorrlioJds.  Here  an  inspection  of  the  rectum  with 
the  .ipcculum  will  prevent  diagnostic  errors.  I  have  mentioocdi 
number  of  di.s<rases  in  the  preceding  which  can  ^ve  rise  to  blood 
in  the  stools :  fortunately  the  accompanying  clinical  phenomena  *i 
these  diseases  are  so  characteristic  and  their  etio]ogic:il  rcblioiu 
generally  so  well  understood  that  a  confusion  with  intestinal  ulten 
c;in  oi-cur  but  rarely.  I  may  formulate  the  deductions  frum  Uk 
foregoing  considerations  based  upon  my  personal  cxj>cricncc  as  in 
lows :  The  absence  of  blood  from  the  stool  docs  not  contraindicaic 
the  existence  of  intestinal  ulcers,  but  if  intestinal  hcmorrbascs 
occur  in  association  with  we  1 1- recognized  etiological  factors  of  into- 
tinal  ulcers,  then  the  presence  of  blood  is  a  significant  sign  pointiiq; 
with  great  probability  to  thdr  existence. 

The  Occurrence  of  Pus. — Pure  pus.  meaning  the  aggrcgaljoB 
of  closely  p.ickcd  necrotic  round  cells,  is  riircly  found  in  the  dejec- 
tions. Small  ninounts  of  pus  can  be  detected  only  by  the  micro- 
scope, but  frequently  ocular  inspection  is  sufficient  to  recogni» 
its  presence.  While  absence  of  pus  is  no  contniindication  to  the 
e.xistencc  of  intestinal  ulcers,  I  regard  the  presence  of  pus  in  the 
stool  as  one  of  the  most  important  signs  of  ulceration  that  we  ha«. 
To  draw  intestinal  abscess  and  d>scnter\',  and  c\'en  nccrobiotic 
neoplasms,  into  the  considcr.ilion  of  the  differential  diagnosis  serves 
rather  more  a  theoretical  than  a  practical  purpose,  because  all  these 
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conditions  arc.  after  all,  intestinal  ulcctations  from  tlie  dinio;t1  »l:(nil- 
point.  and  to  have  niadc  this  <liagnu»is  would  not  be  an  error  even 
it  it  should  be  proved  to  be  one  of  the  conditions  mentioned. 
AbscesKS,  suppurating  carcinoinafct,  and  dysenteric  ulcerations  give 
rise  to  larger  quantities  of  pus ;  whereas  the  other  forms  of  ulcer 
give  rise  only  to  small  quantities.  If  we  find  little  clumps  of  closely 
packed  pus-oclla  microscopically  in  the  stool,  the  diagnosis  of  ulcer 
is  :is  gi>oil  as  confiniicd,  esiwcially  when  one  or  other  of  the  symp- 
toms already  njciilioned  arc  present. 

Mixture  of  Pus.  Blood,  and  Mucus. — Pure  pus  occurs  only 
in  perforating;  abscesses,  and  occasional!}'  in  the  diphtheric  d)'3en- 
tcries.  Admixture  of  blood,  ptis,  and  mucus  occurs  in  ulcerating 
cardnomau  and  catarrhal  dysentery,  especially  when  they  are  local- 
ized in  the  rectum  and  sigmoid. 

Tissue  Fragments. — In  examining  the  evacuations  for  frag- 
ments m'  intc-Miiul  tis.tue  it  is  always  iKcessarj'  to  put  the  patient 
upon  an  exclusive  milk  <&et  for  two  or  three  days  ;  otherwise  the 
tissues  ain  not  lie  dLttinguislied  from  the  animal  fibers  taken  in  in 
the  diet.  When  found,  after  such  precautions,  the  presence  of  tis- 
sue fnigmeni*  is  a  very  important  diagnostic  indication.  Unfor* 
tunately,  tbc>*  arc  found  vcrj'  rarely  under  such  conditions.  The 
diseases  in  which  such  fragments  arc  found  most  frequently  are  the 
various  forms  of  dysentcrj-.  In  all  other  forms  of  ulcer  they  are 
searched  for  in  vain  in  the  evacuations. 

Tubercle  Bacilli. — The  presence  of  tubercle  badlU  docs  not 
furnish  the  diagnostic  aid  that  was  formerly  attributed  to  them. 
Their  presence  is  of  importance  only  when  we  can  secure  the  con- 
viction that  they  come  direct  from  the  intestinal  wall  and  are  not 
derived  from  swallowed  sputa.  In  rectal  ulcers  the  material  to  be 
examiited  can  be  taken  direct  from  the  surface  of  the  ulcer  itself. 
Boclo  (/.  c.)  found  tubercle  bacilli  in  the  dejecta  of  three  cadavers 
afflicte<l  with  intestinal  tuberculosU ;  in  three  other  cadavers  which 
had  no  intestinal  aft'cction  he  found  them  also.  In  three  further 
cases  of  intestinal  tuberculosis  his  examination  for  tubercle  bacilli 
in  the  dejecta  was  positive.  He  conduded  that  ndllicr  the  i>cga- 
tive  nor  the  positive  result  of  this  ucamtnation  for  tubercle  bacilli 
permitted  of  any  conclusion  for  the  presence  or  absence  of  intestinal 
tuberculosis.     Notwithstanding  tlicse  studies  of  Boclo,  I  feel  justi- 
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fied  in  making  the  following  deduction.  When  the  tubcrck  tudli 
arc  CMti.iuintl)'  found  in  great  abundance  in  cases  wliere  there  is  so 
expectoration  or  sputa,  we  are  justified  in  presuming  that  the}- in 
(Jerivcd  from  tlic  intestine. 

Mucoid  Masses  Reaembling  Sago  Granules. — Among  tit 
ingredients  of  the  stools  to  which  considerable  interest  bos  bm 
attached  are  little  transparent  masses  which  Iiavc  been  compandio 
grains  of  boiled  sago  or  frog  spav.-n.  They  have  been  supposed  la 
oKginatc  in  the  ulcerated  solitarj*  follicles  of  the  colon,  and  there- 
fore to  afford  clinical  evidence  of  the  existence  of  follicular  uloen- 
tions.  At  least  this  view  has  been  held  by  such  promiiMmt  cln. 
icians  as  IJanibcrgcr,  Finger.  Gricsinger,  and  Heubncr.  Vircln 
however,  calls  attention  to  tlie  fact  that  if  these  bodies  are  treated 
with  dilute  iodin.  they  acquire  a  blue  color.  aniJ  he  remarked  iran- 
ically  that  what  had  been  called  "sago^Iike  mucus  "  is  much  dur 
frequently  "  mucus-like  sago."  There  can  be  no  doubt  that  tbw 
grains  resembling  boiled  sago  arc  of  vegetable  origin.  Frcrichs 
("  Die  Verdauung,"  Wagner's  "  llandwortcrbuch  dcr  I'hx-siol.,"  Bi 
III,  Abth.  I ,  S.  S04)  called  attentinn  to  an  observation  acconJing  lo 
which  the  starchy  matters  of  the  food  arc  transformed  into  a  tough, 
itringy,  scmilransp-arent  substance  verj-  similar  lo  mucus  under  ca- 
tain  abnormal  conditions  of  the  digestive  processes,  and  that  the 
same  transformation  can  be  imitated  outsiile  of  the  body  by  induc- 
ing lactic  acid  femientation  in  fluids  rich  in  starchy  matters.  1 
have  already  spoken  of  these  bodies  in  tlie  chapter  on  D>'sefilefy 
and  to  the  errors  they  have  given  rise  to.  So  Ctr  as  the  diagnosis 
is  concerned,  I  may  say  that  these  round  mucoid  globules  have  no 
significance  whatever  for  the  diagnosis  of  ulcerations.  Ulcers  do 
not  secrete  mucus,  but  form  pus,  Nuthnagel  (/.  r.),  Kelsch  (/.  r.l. 
and  Woodward  (/.  r.)  agree  in  this  view  of  the  matter,  so  that  the 
time-honored  diagnostic  im|K>rtance  of  tl)e  round  i;lobulcs  of  mucos 
must  be  given  up  so  far  as  intestinal  ulcers  arc  concerned.  It  a 
always  better  to  place  a  i>alient  on  a  strict  diet  of  knou-n  composi- 
tion in  examining  stools.  If  the  diet  lias  not  conlainctl  anv  food 
of  vegetable  origin  for  severxl  days,  there  will  be  less  danger  of 
confusing  mucus  with  products  of  abnormal  starch  digestion.  The 
composition  of  these  "  intestinal  tcst-mc^"  will  vary  according  to 
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the  object  x«-c  u-ish  to  accompliHh  (see  Chap.  ix).     For  the  search 
fur  blood,  mucua,  bile,  «tc.,  ^  milk  diet  is  prdenble. 

Pain. — This  is  the  only  subjective  symptom  that  occurs  in  asso* 
daiion  with  intestinal  uloens.  Puin  nuiy  be  nbsent  entirely,  though 
the  ulcers  can  later  on  be  demonstrated  at  tlie  autopsy.  This  is 
especially  the  case  in  chronic  ulcers.  The  symptom  of  pain  has 
some  diagnostic  significance  when  it  is  very  circumscribed,  always 
hmited  to  the  »ame  spot,  ami  is  increased  on  pressure.  There  arc 
nuinly  tn-o  kinds  or  pains  that  arc  observable  in  this  connection  : 
Fir^it,  the  l«t:;tlized  pains,  not  quite  so  intense ;  and,  secondly,  the 
diffuse  and  colic-like  pains.  Sometimes  thcj'  are  not  noticeable  nor 
cunii)lained  of  by  the  |>atient  except  alter  pressure  on  the  abdomen. 
According  to  Lcubc  and  Nothnagel,  the  pains  are  more  frequently 
due  to  a  mechanical  irritation  of  the  d re uni scribed  peritonitis  which 
generally  accompanies  a  chronic  ulcer,  than  to  direct  irritation  of 
the  ulcer  itself  Of  course,  it  is  not  dented  that  direct  pressure  over 
an  ulcer  can  also  cause  pain,  but  it  b  emphasized  that  the  perito- 
neum, where  it  is  invuK'cd  in  the  inflammation  or  ulcerative  process, 
is  the  principal  cause  of  the  pain.  Only  in  two  localities  can  the 
pain  of  intestinal  ulcer  be  said  to  be  characteristic— 4n  tlie  begin- 
ning and  end  of  the  intestine.  In  tlic  duodenum  ulcers  cause  car- 
dialf^a,  and  in  the  redum  they  cause  tenesmus.  In  my  work  on 
"  Diseases  of  the  Stomach"  1  have  emphasised  that  even  gastric 
ulcers  may  run  their  course  without  pain.  It  is.  therefore,  not  a 
matter  of  surprise  that  intestinal  ulcers,  which  arc  much  less  subject 
to  irritation  by  MCI  and  arc  not  subject  to  such  frequent  com- 
pressiirii  by  the  peristalsis  from  tlie  part  in  wltich  they  arc  located, 
should  run  their  course  without  pain.  In  the  diflcrenltal  dj.-^^osts 
iKiween  enteritis  and  ulceration  the  constant  presence  of  a  localized 
pain  on  pressure  should  be  interpreted  as  8ignif>'ing  an  ulceration. 
Ulcerations  when  penetrating  through  the  intestinal  wall  will  cause 
a  circumscribed  peritonitis  presenting  the  symptoms  of  increased 
pain  and  a  liniiteil  dullne.ss  on  percussion,  caused  by  the  exudate 
and  the  abscess  formatiotL  General  peritonitis  from  this  cause  is 
connecteil  uitii  {perforation  of  the  intestine  and  extravasation  of  air 
into  tlie  peritoneal  cavit>'.  As  there  arc  portions  of  the  intestine 
which  arc  devoid  i>r  tlie  serous  covering,— 4or  instance,  the  posterior 
part  of  the  descending,  transverse,  and  inferior  duodenum,  and  also 


of  the  usccnding  and  descending  colon. — ulcers  may  perforate  in 
these  localities  withoul  involving  the  peritoneum.  L'ndcr  sucli  ctr- 
dttions  the  jK-rforating  ulcer  is  liable  to  set  up  purtilcnt  inflaninut]L« 
of  the  cellular  tissue  in  the  neighborhood  of  the  Jcidne\-s.  Tlic  jua 
on  pressure  uver  the  cwloii — jwrticulariy  the  descending  colon  an-i 
sigmoid  flexure — which  can  be  elicited  iti  cases  of  chrootc  dyaeatery 
has  been  considered  in  the  chapter  de\'otcd  to  this  disease.  Vm 
tlut  is  not  localized  can  not  be  available  for  the  di.i^iK»sis  of  ulcc;. 
Of  the  remaining  synipli>ms.  llit  tiirleorism,  which  is  most  frequcc! 
in  the  various  fonns  of  dysentery  and  intestinal  lubcrcutosis ;  the 
yVT'cr.  which  is  more  :i  concomitant  of  thefundiiniental  disease,  stuli 
as  tuberculosis  and  dyscntcr)' ;  or  of  the  ensuing  fieriioiiilis,  1  can 
only  say  that  they  present  nothing  charactcrLstic,  intestinal  ab- 
scesses and  suppurating  carcinomata  may  give  rise  to  vcr>'  bi);li 
temperatures,  but  the  catarrhal  and  follicular  ulcers  in  thenuclvci 
are  not  accompanied  by  fever. 

Concerning  the  ulcer  formation  in  the  vermiform  process  of  the 
appendix.  I  will  speak  more  fully  in  the  chapter  on  Appcndiciti-' 

The  Urine. — Chvostck  and  Strom^yer  ("  VV'ien.  klin.  Wochcn- 
schr.."  Bd-  xcvi.  No.  47)  have  experimentally  demonstmtcd  ali- 
mentary albumosuria  in  cases  of  tul»crcalar  ulcerations  of  the 
intestines ;  after  administering  larger  quantities  of  dr>-  pe|>tone  or 
somatDse  they  could  demonstrate  alhumoses  in  the  urine  afler  a 
few  hours  in  cases  where  there  were  tubercular  ulcers  of  the  intes- 
tine. Whether  this  obscr\'aiion,  as  well  as  the  Ehrlich  diaxo  reac- 
tion, can  be  utilized  for  the  diagnosis  of  these  ulcers  can  not  be 
decided  until  more  experimental  clinical  evidence  on  this  subject 
has  been  collated. 

The  Condition  of  General  Nutrition. — Thi!*  is  influenced  more 
by  the  underlying  di&ease  than  by  the  ulcers  themselves.  Small 
and  isolated  ulcers  can  not  injure  the  general  nutrition,  but  if  diar- 
rhea and  destruction  of  the  absorptive  surface  arc  caused  by  exten- 
sive and  severe  ulcerations,  then  great  emaciation  must  be  the 
inevitable  result. 

Critical  Consideration  of  Diagnostic  Factors. 

From  all  that  has  been  said  on  symptoniatolt^y  and  diagnosis  it 
is  ewdent  that  the  diagnosis  of  intestinal  ulcers  can  rarely  be  made 


I 
I 

I 


CKiriCAL 


3K5. 


66) 


witli  a  precision  that  would  be  dcisirablc.  The  only  reliable  u^n  of 
tntcMlin.il  ulcerations  thai  we  have  is  ibc  presence  of  pus  and  li.-<£ue 
fragments  in  the  stool  ;  the  liquid  condition  and  the  number  of  the 
evacuations  jierniit  of  no  conclusions.  The  pain  is  of  verj'  limited 
diagnostic  value — onl}'  then  when  it  occurs  in  the  same  localit)*  on 
pressure.  Strictly  circunisciibcd  pain  on  pressure,  associated  with 
fever  and  preceded  by  a  clinical  history  suggestive  of  ulcer,  speaks 
in  favor  of  a  perforation  peritonitis.  7'he  presence  of  blood  in  the 
evacuations  in  association  witli  the  other  well-recognized  etiological 
factors  of  ■nte.'itinal  ulcers  is  a  sign  that  is  available  fur  the  diagnosis. 
Tlic  determination  of  the  disease  is,  of  course,  impossible  where  it 
runs  its  course  uilhout  symptoms  ;  frequently  the  diagnosis  can  not 
be  made  even  when  there  are  syni|>toms,  and  the  clinician  will  have 
to  await  the  results  of  treatment  before  he  can  make  up  his  mind 
This  is  particularly  the  case  in  dillerentiation  of  tubercular.  am>'loid, 
and  s\i>hi!itic  ulcers.  The  result  of  antisyphilitic  treatment,  on  the 
one  hand,  and  of  treatment  for  tuberculous  ulcer,  on  theotlwr,  may 
shed  some  tight  on  the  subject.  Petruschky  ("  V'crhandl.  d.  Cong.  f. 
inncre  Med.,"  1899,  p.  366)  has  reported  two  cases  of  tuberculous 
ulcer  of  the  stomach  which  were  ap|Kiiently  cured  by  injections  of 
tuberculin.  Typical  reactions  which  followed  the  injections  of  this 
suljstiince  csublished  tlic  diagnosis  of  these  ulcers,  which  had  been 
considered  simple  peptic  ulcers  prior  to  the  injection  (see  I  lemmeter, 
"  Di-ieaMCs  of  the  Stoiiuich,"  !«cond  edition,  pp.  515  and  594).  I 
have  repeated  this  method  of  diagnosis  by  injecting  one  milligram 
of  lutx-rculin  in  a  male  jMilient  sufTenng  from  an  ulcer  of  the  rectum 
tliat  could  be  distinctly  seen  on  the  anterior  wall  of  this  oigan.  The 
lungs  wvre  nonnal  to  ausculialion  and  percussion.  The  first  injec- 
tion of  one  milligram  gave  no  distinct  reaction.  Two  daj-s  thereafter 
1  injected  five  milligrams,  whkh  was  followed  by  a  fever  of  103.5"  ^• 
and  great  pain,  with  tenesmus  in  the  rectum.  The  ulcer,  which  had 
up  to  that  time  been  of  a  grayish-white  color  with  corroded  irregular 
base,  assumed  a  tlr>*.  highly  red.  and  more  inflamed  a|>peanincc. 
Up  to  the  fixlh  injection  incTea.«i-d  sensitiveness  of  tlio  rectum  and 
colon  ii-as  vcrj'  evident.  After  that  the  rectal  pain  became  less. 
Two  weeks  after  the  first  injection  the  ulcer  wa.s  undoubiedly  heal- 
ing.  I  increased  the  dose  to  fiftj-  milligrams,  which  was  given  three 
limes  a  week.    M  the  end  of  the  fifth  week  the  sore  had  completely 
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healed.  I  did  not  measure  the  ulcer,  but  should  say  that  it  was 
about  the  hI/c  of  a  tivc-ccnt  piece,  with  a  i«inaller  ulceration  aiMiC 
tiic  size  of  a  split  pea  to  ihc  riglit  side  of  the  iii.iiii  lo»»  of  sub- 
stance Tiic  patient  had  a  tubercular  history,  the  mothcrandasi<tCT 
having  died  from  puUnonary  tuberculosis,  l-ic  was  examined  iovi- 
tccii  months  after  the  first  injection  of  tuberculin  and  no  s^^  ** 
rectal  ulceration  could  be  discovered  The  local  treatment  con- 
sisted of  colon  irrigations  witli  sterile  nomtal  .salt  solution;  no  inlct^H 
nal  medication  was  given,  but  a  highly  nutritious  diet  of  milfc.  »od-™ 
boiled  eggs,  nutrose.  and  scraped  beef.  ^ 

On  the  basis  of  this  experience  I  am  inclined  to  hope  that  ii^| 
tuberculin  we  may  have  a  means  of  cslablishin};;  the  nature  oT" 
tubercular  ulcers  of  tlie  rectum,  at  least  where  this  is  doubtful. 


PROGNOSIS. 

Tlie  prognosis  of  intestinal  ulcer  depends  upon  the  etiological 
nature  of  the  underlying  disease  and  upon  the  e.vtent  of  the  dt- 
struction  of  the  intestinal  mucosa.  The  locality  has  some  inHucnce 
on  the  prognosis,  but  it  is  not  very  far-reaching.  Some  forms  oi' 
ulcer  heal  very  readily — for  instance,  the  t)^>lloid,  dysenteric,  and 
syphihtic  ulcers;  others  show  vcrj-  little  tendency  toward  healing; 
such  are  the  tuberculous,  embolic,  and  thrombotic  ulcers;  soil' 
others  never  heal;  among  these  1  should  class  the  amyloid  and 
carcinomatous  ulcers.  j 

TREATMENT.  ^ 

The  therapeutics  of  the  duodenal  and  dv-scntcrJc  ulcers  hare 
already  been  considered  in  separate  chapters.  Syphihtic  ulcers, 
whenever  the  diagnosis  can  be  established,  naturally  call  for  anti- 
syphilitic  treatment.  All  other  ulcerations  I  can  safely  say  will  notj 
be  diagnosed  except  the  catarrhal  and  tuberculous  ulcers.  Natur 
ally,  where  the  ulcers  occur  in  the  rectum  they  can  be  recognii 
by  inspection.  So  the  object  of  tlie  treatment  can  be  narrowecfl 
down  practically  to  the  management  of  the  pain,  the  intcstinalj 
hemorrhage,  and  diarrhea,  and  the  direct  treatment  against 
ulcerative  process  itself.  Unfortunately,  our  means  of  treatmenti 
of  inteslinai  ulcerations  is  very  limited.  The)'  are  restricted  to 
checking  the  diarrhea,  preventing  further  injurious  influences  from 
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reaching  the   intestine,  ant)  relin-ing  pain. 
controlled  by  the  diet. 
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Diet. 

This  has  already  been  considered  in  a  separate  chapter.  The 
p;ilient  should  be  confined  to  bed,  and  the  following  diet  adminis- 
tered: 

DIET  FOR  DIARRHEA  IN  ASSOaATIOX  WITH  ULCERS. 
8  A.M. — I  cup  of  cboculiUG — inferably  aconi  cfaacotatr  —  IxhIrI  arilh  **ty  thin  milk  uc 

walcr. 

■  Zwictwdi  or  Io*i(  and  banet. 
ro  A.M. — I  CU)>  >tniiin]  cauiiwal  pvcl.  Or  tmf  bouillun  oc  chicken  hntk  with  rice. 

JO  f>m.  of  baked  blii«  Safc,  imii.  or  four  n«  opttn. 
I  r.K. — Soap  mxle  of  peu  or  bean>,  wilh  bouilkin  and  *b|  ■dde<l ;  mcaiki,  Iropnn,  or 

nuliiiic  may  lie  irtilril  In  heighten  the  nulritiie  valar  of  the  mup ;  ef  vtBcUlilc*, 

oii)y  polBto  in  pui^c  fomi;  of  Dean,  oolj  calf '■  brun,  (wottbresda,  knd  Iciiiln 

lith,  wiilHiiit    many    tmat*.  are  [wmii>(r4.      Atl  Iruilit  iie  fotbidilen,  with  the 

ricepiion  o(  itnin«l  hucklebenin,  which  can  be  added  to  fclaiin. 

Fot  dcuciti,  egg-euiMwid.  |plalini  flavored  with  claret  and  a  miniaDum  istouni 

of  Icnimi'jnicr. 

Bcrengef,  old  Biit|iunil7  and  daret,  and  Rockbridge  alwn  water — not  orer  lix 

ounce*  at  a  ikne  of  the  latirr, 
4KH.  — I  rap  of  tea.  swerienc<l   with    Mnbutn,  cakci.  lotut,  ot   Zwicbadi,  with 

butter. 
7  r.M. — Me«l  pulp,  (eiy  linely  tcnfied  in  At  kitchen  at  hone  (nvrer  to  b«  boochl  al- 

rtady  ground  <m  cbtqtped  iqi  bjr  ibe  btudieri.  irawned  witb  wli  and  npMf 

biMti  In  butMt. 

I  gbua  bodkkbenx  wine,  Mnined.  or  (ood  clarcL 

!iule  wheat  bmwl  or  tout  with  bnUct. 

Whenever  experience  has  tau{;ht  that  milk  is  well  digested,  it 
Nhoultl  be  allowed  a  ltt>eral  place  in  the  diet-list,  but  where  it  causes 
diarrhea  it  must  be  striirtly  forbidden. 

Treatment  of  Pain, 

Where  it  exUts,  this  will  be  remedied  by  the  treatment  directed 
toward  the  ulcer  itself — for  example,  the  a.«tnngcnt  prtqianitions, 
bismuth  salts.  l>clanaphthol  bi.imuth  subga)l,itc.  and  the  antiseptic 
colon  irrigations  often  arrest  the  pain  of  intestinal  ulcers,  but  where 
tile  pain  continues  in  spHe  of  these  means,  the  use  of  opium  is  un- 
avoidable, especially  wlK-n  the  di.irrhea  is  troubleitnme ;  bul  it  is 
rarely  sufltocntly  intense  to  call  for  the  h>'podennic  use  of 
morphin. 


TXEATHEXT  OF    HEMORRHAGE. 

Tlic  treatment  of  hemorrhsge  has  been  given  in  chapter  xivu, 
on  I\iitcroTriia^iu.  Lc-iitl  iicvUlc,  biHiiinih  siibnitratc  and  salioiilc, 
and  iiilntte  of  stiver  arc  of  dotiblfiil  value  in  tlie  trentmcnt  of  ihii 
symplom.  In  tlic  trciitiiient  of  ulcers  lying  high  up  in  Ibc  tmetix 
1  havoobl.iincd  the  mo^  satisfactory' results  obtained  under  any  tret:- 
iiicnt  by  the  tusc  of  biHtnuth  subnitrate  fifteen  grains  five  dnics  daiii, 
togctiicr  witli  i  of  3  grain  of  the  dcnarcotizcd  extract  of  opjun  The 
bismuth  is  siipposml  lo  form  a  protective  covering  for  the  sur^ 
of  tht.-  ulcer.  This  is  a  hyjwtlieas,  for  in  two  cxses  of  lubercviir 
ulcer  that  liad  been  taking  bismuth  subnitrnte  for  months  I  found 
at  tlic  autopsy  that  this  chemtcul  was  anywhere  and  cver>-wlien:  a- 
ccpl  im  the  ulcers.  Nevertheless  this  treatment  gives  comfort  lo 
the  jiaticnts  in  most  cases  where  the  ulcer  cannot  be  treated  locallj'. 
Ahiin,  iiiinitt;  of  silver,  tlie  styplic  iron  preparations,  and  tustai 
have,  in  my  experience,  done  considerable  damage  by  injuring  the 
gastric  dige^iun.  while  they  did  not  exert  any  evident  bcitcGeiii 
effect  on  the  intestinal  ulceration. 

Direct  Local  Treatment  of  the  Ulcerative  Process. 

Tliis  is  possible  only  where  the  ulcers  are  located  in  the  colfo, 
sigmoid,  or  rectum.  Those  located  in  these  section.s  should  lit 
treated  by  the  direct  methods  described  by  Dr.  Thomait  Chailn 
Martin  in  the  chiiptcr  on  Diseases  of  tlic  Rectum.  Ulcers  in  tiic 
colon  can  be  more  successfully  tieated  than  iho^Hr  higher  up  in  Ibe 
boivel.  because  they  c;in  be  reached  by  hiyh  colon  irrigations,  1» 
order  tliat  these  should  be  succcssl'ul,  however,  wc  must  first  chcH 
the  diarrhea,  for  one  or,  at  the  highest,  two  irrigations  a  day  can  ex- 
crl  no  very  decided  astiingcnt  or  healing  effect  on  th«  ulcers  if  iti) 
immediately  rccm'cred  by  from  five  to  ten  evacuations  in  twwi;** 
four  hours.  Rest  in  bed,  diet,  opium,  and  bismuth  sub:;ail;itc  byi* 
mouth,  with  hot  apjilications  extenially  on  the  abdomen,  nill.  wilb 
ver>'  few  exceptions,  reduce  the  evacualions  to  the  nom»a!  num'jct . 
then,  if  the  cause  of  the  diarrhea  should  be  in  the  colon,  ihcv  *ill 
I>c  further  checked  by  the  colon  Irrigations  which  can  be  now  un- 
dertaken. The  method  h-is  .lUcady  been  described  in  the  chant» 
on  Knteriiis  .md  aUo  in  thai  on  Dyscnlen.-.  The  diKinfectin"  Mil 
astringent  substances  with  which  1  have  experience,  anil  which  (an 
be  safely  used,  are  thymol  I  :  2OO0,  swljcylic  acid  i  ;  300.  boric  and 
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I  ;  500,  nitrate  of  silver  0.2  |Kr  cent,  ami  laniiin  or  laiinigen  o  2 
to  o.s  per  Cfiit.  Vcr>*  good  results  have,  in  my  experience,  fol- 
luwed  irrigutiuii  with  nuspaiMons  of  equal  parts  of  bi.<muth  siibgallatc 
and  bismutli  subnitratc,  similar  to  the  irrigations  recommended  by 
FIcincr  for  gastric  ulcers  :  a  lieaping  tcaspoonful  of  each  of  these 
bismuth  salU)  is  stirred  into  one  liter  (or  one  quart)  of  warm  normal 
salt  solution.  Tlie  patient  can,  b>-  gradual  halMuation.  retain  this 
irrigation  for  from  fifteen  to  twenty  minutes.  It  constitutes  one  of 
the  few  gnilifying  features  in  the  therapeutics  of  intestinal  ulcen. 

I  have  personally  observed  the  healing  of  a  tubercular  rectal 
ulcer  under  the  administration  of  Koch's  tuberculin  hypodemiically 
and  locally. 


LITERATURE  ON  INTESTINAL  ULCERS 

(IxcLVDiira  TtiMiRaaotis,  STrHii^ric,  AMnOnm  I^lcuu  MccnoKcpoK  r.  S9jt. 

I.  AAtiuuv,  "  L'cbcT  Kwic  LrvkXoitc  uod  ihn  ltciich<ni|[rii  n  {icMrhwIlriscD  Pto- 
c«Mni  In  Vmtauuii^Bi^."  "  Vlichow'*  AtchtT,*'  lid.  txxxvii. 

a.  Adaod.  ■■I'atholecicalTranwctiont,''  iSSj. 

3.  Albcn,  "  Die  DanntCKhwIlrc,"  iSji. 

4.  AarnclK,  *'Amylo<tlg««chwlb«  ilet  ttannkaiMtt,"  "IWttin.  klin.  W<Ktwn*clir.," 
1S69,  No.  301 

5.  Alv«ul-I>eKtal«,  "Gui.  Dwd.  dl  Tbtno,"  189;,  tio.  ;,  tk.  Mch  ■■Ceslnllil, 
C,  inntre  Meil.."  1897,  S.  S«5. 

6.  Bclircni,  "  VAa  primtre  lutctaildK  DamunfckliMi  dci  Mcmdicii,"  Inftqg. 
IM>».,  MSm-licn.  1891. 

7.  Bjani),-atwn,  ••  Die  lliitofmeic  dw  lubncuKtoen  Proc«BM."  Btrlio,  8j. 

8.  lEmi,.  •'  IhAgiKniik  uad  Thcrajic  dn  UannkiMiUieJMn,"  Ldpiig.  1S99. 

9.  |{«k.i>.  '■  Arch.  r.  rit-n.  Paili.  u.  l>bnin>ko1. ,"  Bd.  xxiti. 
to.  Bouofuoir.  -.Arch,  i^n,  At  MW.."  lS8j. 

II.   Rurdiar.  "Jmir,  al  Ki|iFr.  Med.,"  <ot.  II.  p.  JOI. 

la.  BnmlNtlo.  lil.  inch  Virebow-IIinch'ti  "Jilirctlicr.,**  lS8f,  Bd  Ii,  S.  16S. 

13.  Bqrie,  ■■  Red),  mi  la  Pbiliiue  PulmonMR,"  Pmm,  tSio^  p.  59. 

14.  Rrvunt.  "Snndil*  Ucd.,"  1S9J,  p.  3J5. 

tj.  Binlctt,  "  D.  Tub.  d.  O&m*  >.  dn  IrnqOiM.  ApfwaK."  •■Jahrb.  t  Kinda- 
lieUkindic,"  lid.  xxi,  S.  158.  1S84. 

16.  Burwinktl.  "  tViiixiir  mnl,  Wcchmwlir.,"  iRqS,  Ko.  5a. 

17.  BiRh'lIitKti&ht.  "  t.ph>hiKli  d.  patholog.  AnalonMc."  L«i]>ds.  1SS7. 
iS.  BlllmUi,  dl.  rnim  fnonttb,  /.  1. 

in.  Blnmln,  Ah.  "S]r[di<t>s"  in  *an  ZwMwtm'i  "Itandlt.  dti  ipm.  rNA.  «. 
TVr.."  Bd.  ut. 

xx  BiliMDd,  cit.  frnm  Collin,  /.  t. 

It.  BiUmlh.  "Ufbtt  PiMdaulcachwaie  bri  StptlUmic."  "Wkn.  mcd.  Woch- 
en«h(,,"  1867.  No.  45. 

IJ.  Bolflnpt,  " llclm TiihrTkrtharillcn  \m  Cam dnnlstmnlbni  Knii."  "MUii- 
ch«D.  IrulicL  IiittDigtttibliii,"  1SS3,  No   16. 


n 


UTEBATUKE 


If 


L' 

I 


33.  tiauiuganm.    "Veber    d.    Ueberu^batkeil    dei     Tub.    doivti    dir    Ndroif." 

■■Cmaslbl.  f,  klin.  M«J  .-  1SS4. 

C4    ChvMltTk,  '■  MedidniKhp  JahibilchfT,"  Wien.   l8Sj.   II.    I.  S.   1-58. 

IJ.   Cbvwtck,  "tJat  Einfaclie  Duodenal  Gscliwilr,"    "  Wi«d.  nwd.  Jahmb,"  tSSj. 

16.    CiidirilU.  "Siieiinienlaic,''  Mem.  ong,.  vol.  xi.Vti.  pp.  4  and  6. 

>7.   rt.llin,  ■'  £tij.le  sur  T  ulcere  simple  du  iJuDdiniiiu,"  '■  Th^ie  dc  Paiix,"  1S94. 

28.   Gtllin.  "  Sctii.  Med.  ond  Suig.  Journal. *'  July,  1S97. 

3<).   Gmnth.  Bruni'  '■  lieiuage  lur  klin.  Chnuiglc."   Bd.  XXI,  H.  I,  ■S9S. 

30,  Cictay.  Biuiii'  '■  Beitrkge  zui  Chiiui^ie,"  Bd.  VI  u.  IX. 

31.  Culling,  '■  Med -ohir.  Transaction^"  1S43,  tc4.  xxv. 

}2.  Ccilbng,  ■'  Kcilrnge  lur  norr^uUen  uiid  palhoiug.  Anstomie  der  limp*," 
"Dmlicli.  .\rch.  f.  klin.  Mtd.."  Bd.  11,  1867. 

J3.  Courtciii-Suf))I,  "Maladies  du  p^riluinc."  "Traill  de  M^ilecinc,"  pabliC  pu 
Charcot,  Kouchnrd,  Btisuud,  Riiis.  1892.  lomc  iv. 

34.  CiirKhnunn.  "  Die  Pucken,"  in  von  Zieniison's  •'  Ilandb.  der  spec.  Pilk  B. 
Ther,.  "  IW.  11,  2.  Aufl.,  Leipiig,  1877. 

35.  Cohnheim,  ■■  Vorleiungen  ilLiti  allgemcioe  Palhologic."  Btrlio,  iSSo. 

J(i.  tiucss.  "  De  la  peiruiatioa  de  I'ulcire  simple  du  duodenum,"  "  Tbise  di 
Pan*."  1896. 

37.    Devic  und  Rom,  ■■  Province  mfdicalc,"  44,  46,  47.  1S95. 

33.   Dickinsion,  "  Kov.  Med.  .and  Chirurg.  Socie1>,'*  January  9,  1S94. 

39     Dobroklonsky,  ■■  Archives  de  Medecine  exp*ritQ.,"  1S90,  No,  2. 

40.  Dickinsun.  " Tranisclicins  of  Ilie  Palholo£ic3l  Society  of  Lomlon,"  col.  XtUU 
1H66-67  ;  vijI.  XXIX,  1879. 

41,  Llleulafoy,  ■' Pre«e  Medicals. "  1895.  ■' Lilhiase  intcitinale  et  cnlemrAliic 
sablen^e."  '*  Cliniqurs  de  rUftlcl-Dieu,'^  q6,  97- 

4a.   Eithhnrst,  Schmidt's  ■' Jshrliilcher,"  Bd.  ccxx,  S.  23. 

43.  Eiwrihati.  ■•  Uebcr  HSufiEkeil  und  Vorkommcn  der  Darmtuberculose,"  Ituug. 
Diss.,  Milnchen.  lS9t. 

4J,    Elbert.  '■  DarnleeschwUre,"  183I. 

45.    Kiv.ilil,  "  r.''iliii.  kliii.  Uiiilii'ii-ihi.,"  lSS'>.  Ni>.  3:. 

4').  I'.li-lcirk,  '■  LVIii^t  die  .ii:ule  l.t-uk-^diK^  u[]d  I'ziCin.link'uk.'inJit'."  ■■  J>cut^Lh  _livh. 
f.  itiiii.  M..I,."  lid    Miv. 

47.    lOiKlli,  "VitclluM',  Arclin,"   lltl.  I.X.W,  iSPo,  S.  IM'. 

*■■;.   li.linccr,  ■■  -An'li,  f.  klin,  iKrl..'"  Krl,  xxix,  S.  567,  iSSi. 

411.    lvii>¥itli.  NvmiK'l  mid    W,   SiU.iu,  "fleer  of    the  Slntiinch    ainl    DucpilFHtin, 
Ptii1jdi.l|ilii»,  fx<n 

51J,    EL-i^llpr.  "  Aivii,  r.  i.-spi-r.  I'lIIIhiI  ,"  llil.  S\.  1SS6, 

51.    KiJr-ler,  -' llriiullmdi  drr  ji:illii>li>;;.  Aiiaioiiiie."  I.e-ipzi)^.  1854. 

y2.  H'rif'dr['ii.li.  ^'  Erilijjv^  FjlltM^m  au-.petk'bnlcr  :ini\lotdi'r  KnL^irtuni;, '"  "Vir<b.  .w  » 
Akhiv,"  lid.  \i, 

ij.    Er<Tiilis,  "Ilic  i)ii^lil'-che  Niereiikc,iiikhr-il,"  Brail »-Lli«fig,   iS^t. 

54.    Kivfidi*.  "licit.'.  i.Hire  11111  il,  Tllb.■rcllll>^c."  tSSj. 

H;.  tillodc.  ■■  t'ipiiuiliiiliiiii  i\  riimli'  de  I'lnle-lui  dc^  lubtrtvileiix.'"  ■- Tb^.f  j,- 
IM11-.  I«N-S. 

51.1,    (  iltiL-nivrifpU,  ■■l.muTt,"  .VURII^l  21,  iSSd, 

57,    (iinviiml,  (fr,  "  Entl'ilir,  d,  Mcil,,"  ild.  1.  No.  ;. 

5H,  i;i;iwil(,  "  Sinli'.t.  Linil  i'ii|ii!r.  Ucittag  iur  ICennlni!- ilcr  reritonitii."  "  Clmni* 
AnimleTi,''  lid,  M,  iSS'i. 


UTEXATUHB  OK   IKTESTIKAL 


667 


59.  GottiKlm.  "  Ziu  llUtosenae  der  lubnculS>en  l>UBf  «tchwSic,"  laauf.  INm., 
Bfjriii,  iKKo, 

60.  Hadhaiu.  ■■  Lannt,"  Fcbnur  I8,  1871. 

61.  llunann.  "  Sutiuik  der  TubeicuIoM  im  Alui  ttn  t6  bit  90  Jabrcn.**  loiug. 
Diu.,  Ki«l.  189a 

61.  llMOnaiui  and  Filliet,  cited  hy  Conmh.  /.  f. 

ty  Hen.  Haiu,  •■  tlic  SiOninc  il.  Venl>uuii|tt-A|ipan(o  &lt  Unachc  n.  Folp  id- 
dcRT  Erkrankwngcn," 

64.  llnctl.  "OiTiai  lletiUp,"  189$,  No.  Jo;  cit.  nuh  "Arch,  t  Vtxituuagi- 
KraiikhciiTu,"  M.  it,  S.  3JI. 

65.  Hmheimcr,  "Ue«*»ch-  meA  Wocbtniclir ."  iSSj.  No.  51. 

66.  HOninK,  "Ucb.  d.  AufiieicD  d.  DadUeii  bel  UuniiubcRukuc,"  DU*.,  Bonn, 
1SS5. 

67.  HoAncincr.  Brum'  "  Bdltlge  nir  CbiruTcic,"  Bd.  xvii.  S.  577,  1S96. 
6&   HuiM,  "  i>t  r*k*tc  jKttooi  da  dnndtanm,"  "Thttc  dr  I'aris'*  1896. 
6q.  Hun(«T.  W.,  " hlhologkal  TimiuKlkm."  1S9O1. 

7<v  lltubner.  An.  "  DyMMcrie,"  id  tom  Zietuuro' t  •' Umudb.  6a  tpcc  Piih.  ud4 
"Dicr.,""  Bd,  II. 

71.  Hvubiwt,  M*  Una*  H«n  (A  <-.>,  p.  $31. 

73.  lll(>w>7,  "  CcHittlpulaa."  N««  Verii,  1897,  p.  136. 

7j,   Ktrbt,  --PKihologiMlir  Aoatumic,"  1869,  Bd  I.  S.  >j6. 

74.  Kinnkuit,  jKobi  FuUcluift,  1900. 

75.  KOiiiE,  ■■  l>rui><:h.  Zciiuia.  U  Chit.."  Bd.  XXXtv,  1892,  S.  6$. 
7«    KOeW,  i*tf.,  B<l.  XL.  1895,  S.  5»j. 

77.  KiJADtUio.  "  Viitlmw't  Aichn,"  Bd.  cxxxi,  1893.  S.  4J& 

78.  Kruu.  )..  ••  !>•*  pnforireiide  OwbwUi  iai  Ihndciwiin."  Bnlia.  iSAj. 

79.  Koruijri.  Z«Dni»«D.  "Spec  P«(j.  a.  Th«i.,"  edited  by Notbrugcl, Bd.  v, Th.  5. 
So.  KmkMinci,  A.,  '■  Wien.  klia.  WiidienKhr.,"  189S,  No.  *9. 

81.  Kuumaul  und  Maier,  "  AomrjiBa  rtmnooBam  hoaanu.  PeriarUritis  Modnta," 
"DedBiA.  Ajeh.  f.  klio.  Med.."  Bd.  I,  S  I15  u-484.  1S66. 

Si,   Kortnin,  '•  UHm  En(r[a|tMi»e."  Inn|:.  I>iu..  Berlin.  1S79L 

$3.   Keliih,  *'  ArthiTFt  de  phyHoto^  namale  e(  paibuto^iqac,"  1877. 

54.  Kerlinf.  ■' Mtd.-cbit.  TruiMCIicaii,"  1841,101.  xxv. 

Sj.  Kilafawa,  *■  Iteilriiie  lur  Eliagnnttik  dn  DatmknnkbriUB,"  iMag-  Dba., 
WiRbvic.  1889L 

i6.  Kyber.  "Viichow'a  AreUv,"  Kd.  lxxxi,  S.  305,  l8S0b 

87.  Luidaa.  U,  "  t'ebcr  Mellna  dn  N'gugtboraiien.  nebM  Bncfkoagen  Bbtr  die 
ObtiMnuhM  dn  Aiulen  Wege,"  BrcUau.  1874. 

55.  Laadercr  md  UIBckwMnn.  "  Mrttheiludfwi  nt  den  Civn^lntten  dec  Uediiin 
om)  Cbiniripe."  iS^Bd.  1.  S.  168. 

89.  I.atiC<,  "AnnaUaJ  SorKery,"  189.1,  toI.  tt.  p.  36. 
go.  Lenotodcr,  "  Vehn  A|i|>endirili*,"  1895,  S.  19. 

91.  LenDuider,  "MillbcilMigenaiudenGrenicrfaieieiidetHeifiria  nnd  Giiniigic," 
189S.  B.I   n.  II.  I.  H-  91. 

93.   Lapfiant,.ViKh(>w-HiT«h'>  *■  Jahretbnicbl,"  1895. 

93.  IxiehlcnileTD,  ■'  Deutich.  med.  Wocheatdit.,"  1881,  No.  jB. 

94.  IjTube,  nin,  t>w  Ziemueti'i  •' Haadbtich."  B-l.  (li,  >:  t.  Avfl.,  1878^8.  310. 
9S-  Levbe,  rgn.  ■'  SpecieDc  DtaKDOOC  innetcr  Knnkbeiien,"  S.  Aud.,  S.  174. 

96.  litten.  ■•Zeiucfat.  f.  kiln.  Med.,"  Bd.  n,  S.  701,  i88t. 


668 


UTSRATfRB   ON    INTESTINAL    ULCERS. 


97.  Lodiwood,  "Tnnt.  Mnl.  Soc.  Load.,"  l£9S,  No.  36,  rul.  xv,  p.  91,  irl  • 
"C«ntnlbl.  t.  Cliit.,"  1895.  Ko.  16. 

98.  LoiiB.  '•  London  Med.  tiox.,"    N.  S..  voL  1,  p.  743. 

99.  UircKf.  II.,  "  UriiiHir  lur  KemilniM  dcr  inulii]>Icn  d(|^nmu*«a  Kamrii.' 
"Zcilschr.  r.  klin.  Med.."  lid.  xviii,  H.  5  u.  6. 

100.  IjiKher,  ■' Arch»-t»de  mtd.,"  l864and  lS6y 

101,  lJlucn^lFin,  "Zur  i^itliolugic  del  IjcuUuilr,"  "  D«i)l»ch.  Arsli.  f.  Uin.  IM..' 
BJ.   will. 

101.   U<:.iiliMai..\>irr  |Itl[th.II>ttchr<ld).  "  V.  Ztxjr.  t.   prnkt.  Mril.,"  I$;S,  Nut 

loj.   Muckeniit,  "Si.  Tliuinat Hcitpilal  Kqxiti,"  1892,  vul.  xx,  p.  341, 

■04.  Ma^er,  "  Die  Krnckhcilen  d«>  Zw-ilDingrrtUniick,"  DUueldocf,  1844. 

10$.  Mayi),  "Surgery  of  ihe  Slomacli,"  "Lancet."  Marcli  19,  1900^ 

106,   Mclchior.  ci(.  n«h  Vireliow  Hirwli'k  *■  J«hte»b«^i;ht,"  1890,  Bd.  L 

107-  Mever,  Din.,  Heidelberg.  1886, 

loS.   Meting,  von,  "  Vrrlmmll,  'I.  Con|[.  f.  Inncrc  Med.."   1S9J. 

109  Mikulica,  ''  Mi(lheiluD|{en  lut  den  OreiuG*'"*'**^  '^^  McdUlii  nod  dlraipe.' 
1897,  ih\.  11. 

no,  Minkuwiki,  in  Naunyii't  "  Mllthcilunjtenaui  dcr  inrd.  Ktintk  in  K6nig)bat' 
S,  59.  Leipiie.  )88S, 

III.  Miiritt.  "  Verba ndl.  d.  6;.  Vetummlung  d«t  Geacllkchaft  deuliclMr  Ntfr 
fonchcr  mid  ArrxU  in  NUniberj:,"  t8<|J. 

Ill  MeMhede,  "Zut  Cuuiilik  der  Lungen-  uiid  nnrmiypltllb,"  "Viicb9*'i 
Arehiv,"  lid.  xxxvii. 

iij.   Muron,  "Cnselle  mid.  de  Pkriik."  1S7J,  No.  11. 

114.  Moral,  "Tii4x  dc  Vit'u,"  l59'' 

115.  Moiiii,  ■'  CentraUeiiuiig  f.  Kiiideihcilkunde,"  Bd.  II.  1S79,  PJq,  5. 

lift,   Xolhnuycl,  "  Djtrinkninklicllen."  "Spec.  Pnlh.  u.  Thi-rnpit,"  IM.  XTll. 
117.    Nickel,    "  l.'eber  die  Mge'innnleu  typlnlill-dieii    Maiidiinn|[riKliirflir."    "Vr 
eliiiw'i  .\rchiv."  Hd.  cxxvn. 

liS,  Obrs'iiow,  •■.\tth.  f.  Verd>uunK>.Krankhciten."  Bd.  ir.  iSoS,  S.  440. 

119.  Oppeiiheimcr, "  DuUlcuipepticiim  diK-clcnslr."  Inaiig.  Di>».,  Wlnb«if,l(fl 

110.  Oiih,  "  VinJiow's  Arehiv,"  Bd.  Lxxvi,  1879. 

111.  Owr,  "AtoIi.  t.  Deniimiul.  und  Syplillli,"  1871. 

133.  Psgenstecher.  "  Dieehii.  Behandl.  det  UuddenilgMchwDra,"  ••  Oeatich.  Zeilicb. 
r.  Clilc,"  Aiii!usi.  1S99 

llj.  lUldien,  "  Zur  .KliuUigiedrrMiiclurirrndeR  Mutdann^ichwltrc."  "  ViicIh*  • 
Archil-,"  Bd.  cxxvn. 

114.   Pliiily,  "  Aeiitllchc  SaclivctiUnillgen-Zclluns,"   1897. 

IIJ.  I'erty  and  Shaw.  "  Guy't  Hii«iirl.il  Report*,"  '894,  p.  171. 

126,    hteniki.  "Wicn    mcd.  Jihtbdcher."  lS;().  II.  3. 

137.  Ponlick,  "7ui  Cavuiiiik  dcr  Enibulie  del  .\iieriB  me»cnlericft  mcMrtot,"  "^~'- 
chovi'<  Arehiv,"  Bd.  I. 

iiS.  Pelilbicn.  "  Dct  ulctnitioiu  b^eiiiatilci  doni  I'Mupilc,"  *•  TheM  <Ir  I'aiu. 
I88j 

iiq,  Rokitaniky,  '*  Allgemeine  Abhiindlung«n  nhn  HanntubeTOiluic,"  LbMi  ID. 
3J5,  t86i. 

I  JO.  Rtfrkmann.  "Ueher  irtciinduodenftle  iind  wiiieDiaiEnuK."  litBug   Dim.    l»tt*T. 

131.   RoUn,  Alb.,  dt.  from  Collin,  I  e. 


UTEKAIVKi:   OS    I.VrtlSTINAL    ULCEKS. 


669 


k 


tit.  RokiuiukF.  "Uebn  DonnruifdinUranfcn,"  "OmerrddkiKbc  netL  Jahr- 
bDchCT,"  lid   X,  iS]6. 

■  JJ.  KownMein.  "  Die  I^uhuIogi«  dihI  Tlwnfii*  iki  Nicimknulibc'iUa,"  I.  Anfl., 
Ikrlin.  iSfo. 

1^.  KjilUmoan,  "  I>c  U  Taberoillution  du  lube  disciui,'*  "Tbtte  d'tegttguioa," 
l"»cii.  i8j8. 

■J5.  S«li«,  "  VoR  LuiRcobcvk'i  Atchi*,"  Bd.  :iuii. 

Ij6.  Schulic,  "  Bcitil)^  tuf  KeaaUilu  d«*  pttiorirsndeii  iJuiKlciialeru-hwilr*," 
IdMC-  liiu.,  Greifxinlil,  18;^ 

IJ7.  SchrOUcf,  ■■Aeriilichcr  Bciichtdesk.  k.  AUgenKincn  KnnkcahauMi  lu  Wtcn," 
|S8t,  S.  IJ. 

IjS.  Schdid.  "  iDMfnat.  Magu.,"  189$.  p.  866. 

IJ9.  Sluikr,  "  llnilMhc  Kliiuk,"  1S71X 

!«&  Scbwuu,  **UWf«  pttiaaMt  da  <lnod«nuiii,"  "Biilltl.  «l  Htm.  Sot.  de  CU- 
rui|.."  Janiuuy,  1B98. 

l4r.   Slich,  "Dnilicfa.   Anh.  (.  klin.   Urd,,"  1874- 

141.  Siciucr  und  NcuicutiFr.  "  1^|{«  ViCTlt^. ,"  Bd   UUCXvi,  5.  JT.  1S65, 

14J.  TKhitwhowivh.  ■■  AnAtlci  de  I'liutilol  Puicnr,"  j.  Jifarg.,  No.  5.  S.  211. 

1*4-   Treiu,  "  I^«grr  Vi»TiclJ.,"  l8i9~ 

145.  Tnubc,  "  Uaanmiclle  Bdirtge  (ui  l%y>iologi«  wd  Th«np>e,"  Bit  III. 
Brilin.  1S7& 

146,  \'iKbow,  "t'cbcT  IcaUiTlulndM  GnthwBtv,"  "  Berlin,  kbit.  Wgchcmctir.," 
189J.  So.  8  o.  9. 

147-  Vonwjl,  "Ulm  Perfonmt  Uuodtmi."  "TWtedt  Put*,"  189J. 

14S.  Volkniwm.  "Aich.  L  klin  Chir.,"  Bd.  xxxii,  S.  II6,  18S6. 

149  Wagjiwi,  "  Zui  UiagnosHIl  und  Tbcnpie  dci  pcifonUivco  PtotitantlU,"  "  I>eaticll. 
Arch.  r.  klin   Mtd  ,"  Bd.  XXXIX. 

15a   Wuiiudi.  "Aith.  r.  klia.  Chit.."  I&98,  Bd.  Lvi.  II.  j. 

Iji.   Wici,  "  Sew  V<itk  Mtdical  Reooid,"  10I.  LVit,  No.  tS.  May  J,  1900^  p.  749. 

Ija.  Witlicock,  "ZuT  Klinik  <It<  Ileal  dnitli  U)innlali«n:«luM,"  tiwug.  Ultfc.  Berlin, 
1893. 

ISJ 

'S4 


Wjrn,  '•  CMTMpondtfitbUui  f.  Schvtiirr  Aenir."  189},  No.  11. 
niiilc  lUle.  "On  Siapk  UlocfUiirc  Colilit."  •'Guy'a  HoBjiiul  Repocti,"  tome 
XXX,  iS9a 

15$.  U'idtihofa,  Toa  (krfcardt'i  '•  Hindbncfa  d.  Kindcrhrilknuk,"  Bd.  iv,  1,  S. 
S9J.1880L 

156.   Wundvud,  "Tlie  MnL  andSurg.  HiHca;  o(  1^  Wkiof  ibe  tUbellloa,"  ml. 

I.  plUI  I. 

IJ7.  Wcieim.  *'  KrMiKhe  und  cipcriacnlclle  Bdulce  tor  Lchre  Aet  FIIUcniaffMn- 
limuknr."  Ftribvri;.  1885, 

15S1.  Wild.  "  Bciutce  tm  K«Mi(niB  4n  mmji.  Midikr  bjrilJBn  DcfcnenlMn  da 
Sfaukgtwehn."  DU.,  Winbar)!.  188$. 

tS9.  Zichl.  nin..  Hridtlbei];.  ilWi. 

t6a  Ziqclerond  Nuvcrck.  "Beilrtcciur  pMhol.  Anal,  mid  n>]riicJ.."  Bd.  I,  S.  If?* 
18S& 


'■  'I  II 


Tf 


CHAPTER  XXII. 

INTESTINAL  NEOPLASMS, 

I.  MAUGNANT  NEOPLASMS.— C a BcmoM A,    Sarcoua.  «•« 
Lymphosarcoma. 

cancer  of  the  intestines  (carcinoma  intestinalc'. 
cancer  of  the  small  intestine.  of  the  lakue  intksnm. 
and  of  the  rectum. 

Malignant  neoplasms  of  the  intestines  exhibit  analogou^ 
tural  rebtionii.  both  in  external  appearances  as  wvll  as  in  thc.i  i-.^- 
architecture,  to  the  gastric  malignant  growths.  It  i»  ini|>ortant  'f> 
bear  in  mind  that  the  C)'hndrical>cellcd  carcinoma  is  the  type  n 
fundamental  form  of  all  intestinal  cancers.  There  are  but  twa  e^ 
ccptions  to  this  rule — orio  is  a  cancroid,  or  fl^t.  squamous.  epfelM-- 
lial -celled  neoplasm  occurring  at  the  anus ;  the  sccofid  is  a  glandnUr 
carcinoma  that  has  its  orijiin  very  probably  in  the  duockriAl  Rrun- 
ncrian  glands.  With  these  two  exce|>tion»  the  majority  of  into- 
tinal  ameers  can  be  designated  as  "adenocarcinomata." 

Existence,  Extent,  and  Etiology. 

Cancer  of  tlic  intestmcs  is  observed  much  more  rardy  than  on- 
cer of  the  stomach,  the  uterus,  and  the  mammary'  gland.  Intedrtint 
cancers  arc,  in  the  majority  of  cases,  primary-  disca.>ies ;  more  nmJy, 
secondary.  In  the  latter  else  the  neoplasm  is  caused  by  the  Eact  itni 
a  cancer  of  neighboring  organs — stomach,  omentnm.  lymphatic 
glands,  bladder,  pro.state,  uterus,  ovar>',  and  otliers— spreads  to  Uu 
inte.ttines  by  contiguity  or  by  disintegration  of  a  cancer  in  olhcf  u»- 
gans.  whereby  small  cincer  particles  arc  carried  to  the  intestine  aiv 
therc  develop  (metastasis).  Favorite  places  for  cancer  are,  in  the  (<n< 
place,  the  rectum  near  the  internal  sphincter;  in  the  lar(;c  intestiac 
the  flexures,  the  cecum,  and  vermiform  process;  in  I  he  small  inl»- 
linc.  the  neighborhood  of  the  duodenal  papilla,  parts  of  the  intcstiir 
which  arc  more  irritated  than  other  parts  by  the  acid  chytnc  trf 
stagnating  fecal  masses.    According  to  a  compilation  of  von  Lcubc. 
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per  cent,  of  inlcstinal  cancers  occur  in  the  rectum ;  1  s  per  cent. 
he  large  inteslinc;  anil  5  per  cent,  in  the  small  intestine:. 
do  not  consider  it  a  part  of  tlie  object  of  this  work  to  give  a 
peal  consideration  i>f  the  variou*  thcorie.'*  concerning  the  nature 
'malignant  neoplasms,  particularly  of  the  polemic,  that  has  rc- 
ntly  been  reopened  by  Ribbert — whether  the  carcinoma  is  of  cpi- 
■etial  or  connccdve-dssue  origin.  Concerning  these  subjects  I 
:fer  to  the  corre!t|Kinding  literature,  which  can  be  found  in  the 
nicies  of  R,  Ucncke  ("Schmidt's  Jahrb.,"  Ud.  ccxxxiv.  1892,  S. 
*3  u.  185),  Slick  ("Berlin,  klin.  Wochcnschr.."  Bd.  x.  No.  37  u. 
j8,  1873),  Hauscr  ("  Das  Cylindcrcpithcliom  dcs  Mayens  u.  Ilick- 
^darms."  Jena,  i8yO).  and  von  Nothafl  ("Arch,  f  klin.  Med,,"  Bd, 
IV,  S.  S5S)'  Tile  better  known  theories  attempting  explanation  of 
'malignant  neoplanms  have  been  compiled  in  a  recent  work  by 
Hanscmann  ("Die  Bosartigen  GeschwiilGtc ")  and  in  Kibbcrt's 
"  Lehrbiicli  d.  allg.  Pathol.."  S.  532.  The  princi|Ml  hypotheses 
arc  the  foltouing :  that  of  Tiersch,  who  advanced  the  view  that 
the  hixtt^fcnetic  eqtiilibrium  of  the  ti.'utK;^  becomes  disturbed 
with  advanced  age,  and  thereby  the  weakened  connective  tis- 
■  Sue  is  overcome  in  ttte  struggle  with  the  more  resistant  epithelial 
tissue  that  has  been  excited  to  proliferation  by  trauma.  Rind- 
fleisch  suggested  that  the  abnormal  tendency  to  growth  in  the 
malignant  epithelial  cell,  altliough  originally  provoked  by  trauma  or 
chronic  inflammatory  processes,  was  due  to  the  loss  of  the  regula- 
tor>'  influence  of  the  i»er\'ous  system  upon  the  rate  of  growth. 
Klebs  advanced  a  thcor>'  in  his  work  on  "I'.-ilhoIogy,"  accord- 
ing to  which  the  proliferation  of  the  cancer  cell  was  caused  by  a 
kind  of  cell  fertilization,  brought  about  by  penetration  of  leukoc)-tes 
into  tlic  nuclei  of  normal  cells,  there  becoming  dissolved,  and  act- 
ing as  the  morbid  stimulus  to  growth.  According  to  Cohnheim, 
carcinoma  arise.s  from  disrupted  and  disseminated  cmbr>'ological 
germ  cells,  which  lie  dormant  in  the  various  tissues  until  they  are 
incited  to  growth  by  various  irritants  (trauma,  etc.).  The  ingenious 
h>'pothesis  of  Cohnheim,  which  has  received  the  most  support  among 
all  the  various  explanations,  and  according  to  which  the  origin  of  the 
cancer  is  to  be  explained  by  a  proliferation  of  embr>'onic  germinal 
cells,  can  not  be  experimentally  proved,  and  if  we  accept  it.  it  is 
bard  to  understand  why  those  germinal  cells  usually  begin  to  pro- 
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lifcratc  only  in  advanced  age,  and  cancer  is  not  more  frcqucotiv 
observed  in  the  case  of  those  persons  who  are  repeatedly  Hubjcci  u 
acute  and  chronic  catarrh  of  the  intestines.  Sometimes  the  onctr. 
as  has  been  remarked  previously,  develops  on  the  basis  of  an  ulot 
of  the  duodenum,  an  obiiervation  which  seems  to  argue  ntfai 
against  than  for  the  theory  of  Cobnhcim.  since  the  axsvm^ot 
seems  justified  that  those  embr>'onic  germinal  cells  left  behind  lii>r 
been  completely  destroyed  by  the  ulcerative  process,  e|)e6i!I]' 
if  the  same  hat  extended  to  the  iterosa  and  the  cancer  starts  Irnn 
the  scar.  The  view  of  Virchow  (■'  Die  krankhaften  Gcschwulrit '  i 
that  carcinoma  is  due  to  the  local  disposition  of  (growth  incited  b> 
trauma  has  received  the  lari^cst  number  of  adherens.  In  the  lanci 
there  arc  certain  ri;gulatory  processes  which  control  ttK  nnniu.' 
growth  of  cells.  The  local  disposition  which  Virchow  speaks  id  a 
an  arrest  of  this  normal  regulatory  control  of  cell  growth.  It  nuj 
be  congenital,  or  acquired  by  various  disease  processes,  initammi- 
tions  or  ulceration.^,  or  by  trauma.  According  to  Billroth,  Beocfcc 
Frerichs  ("Virchow's  Archiv,"  Bd.  xxxvi,  S.  86),  Tierscfa,  ■n' 
Luecke,  a  general  specific  con5titutJon.il  dispo.sjtJQn  is  necaaani 
a  trauma  is  to  provoke  a  carcinomatous  iieopl.-isni,  M.  Gocke 
("Archiv  f.  Verdauungs-Krankhdten,"  IkL  ii.  S.  461)  has  givefloi 
a  valuable  contribution  conceniinc;  the  traumatic  origin  of  caronoisi 
especially  of  intestinal  carcinom.!.  Hitherto  the  profeKwion  ha*  k' 
attributed  suf^cicnt  importance  to  the  agency'  of  tmuma  in  tbcc^ 
ology  of  cardnomata  of  the  digestive  tracL  With  reference  to  any 
nomataof  the  skin,  this  factor  has  been  sufficiently  appreciated.  TV 
explanation  of  its  neglect  as  an  etiological  lactor  in  ga.stric  and  inta- 
tinal  carcinoma  is,  in  my  opinion,  exclusit'ely  due  to  the  neglect  of 
inquiring  concerning  tliis  point  in  establishing  the  anamnesis.  I'' 
more  attention  were  paid  to  the  previous  history*  of  carcinonn  pa- 
tients, we  sliould,  in  my  opinion,  have  a  larger  number  of  cases  e 
whic)i  the  new  growth  was  directly  traceable  to  a  traama.  GocM 
(/.  c.)  has  collected  600  cases  of  cardnomata  from  the  literature  b 
which  the  traumatic  origin  could  be  traced  beyond  objectiorL  In  ^ 
cases  of  carcinoma  aflccting  the  intestinal  tract  he  found  that  7  (1 1.6 
l>cr  cent.)  presented  such  a  hi:«tor}-.  A  similar  rc[x>rt  is  tank  \» 
Boas  (■'Verhandl.  d.  XVI II.  Cong.  f.  innerc  Med.,"  WiesbaifciL 
April.  1900.  S.  300-374);  he  reports  a  personal  experience  widi 
200  cases  of  undoubted  carcinoma,  in  18  of  which  he  vt-as  able  to 
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trace  tlie  occurrence  of  malignant  neoplasms  in  the  direct  ascend- 
ency, .and  to  fix  the  factor  of  tmuma  in  19  ca-ses  as  one  desun-inj;  a 
place  in  the  etiolog>'.  In  my  own  private  and  hospital  practice  tlie 
element  of  trauma  H-a5  inquired  into  and  a-ported  in  (13  cartes  of 
Ijastro-intcstinal  carcinoma.  In  15  of  these  a  positive  history  of 
trauma  as  of  etiological  moment  had  been  recorded.  Carcinomata 
which  develop  several  days  or  several  weeks  after  a  trauma  should 
not  be  altnbuted  to  this  factor,  but  those  titat  de\-clo])  after  a  ]>criod 
of  time  varj-ing  from  one  month  to  a  year  after  the  experienced 
tniuina  should  be  logically  brought  into  causative  relation  therewith. 
In  tlircc  of  m)'  cases  of  intcstbal  carcinoma  the  first  s>-mptoms  of 
the  neoplasm  were  not  experienced  until  one  year,  fourteen  months, 
and  two  years  respectively  had  elapsed. 

It  is  necessary-  to  enlarge  our  conception  and  definition  of  trauma 
in  its  application  as  an  etiological  factor  in  the  causation  of  nco- 
pla.tms.  In  general  we  may  define  trauma  a^  an  tnftuence  upon  tlie 
organism  by  force  or  power,  independently  of  kind,  localit)',  strength, 
or  duration.  A  weak  ap|>lication  of  force,  if  it  exists  a  long  time. 
mAv  exeit  as  deleterious  an  influence  as  a  strong  application 
exerts  for  a  short  time.  The  trauma,  therefore,  may  be  acute  or 
chionic,  direct  or  indirect.  It  may  act  from  the  exterior  or  from 
the  interior  of  the  organism.  Foreign  bodies  sn'allowed  with  the 
inge^Li  may  exert  the  some  effect  upon  the  stomach  as  a  blow  from 
the  exterior.  A  continued  irritation  by  exces-sivc  hy|>erchlorhydTia 
nia\'  exert  a  similar  deleterious  influence  as  constant  pressure 
against  the  stofnach  from  the  outside.  Among  the  more  common 
traumata  arc  to  be  mentioned  pressure,  blows,  pushes,  contusions, 
falls,  bites,  maslics.  stabs,  cuts,  burru,  caustics:  tt>e$e  are  acute 
direct  traumata.  Then  follow  the  more  slowly  acting  traumata, 
such  as  carrying  of  heavy  weights,  ictrong  retching,  \-omiting, 
powerful  action  of  the  abdominal  muscles,  biliar)-.  renal,  and  fecal 
concretions,  the  irritations  of  the  secretions  or  excretions — any- 
thing that  rubs,  scrapes,  scratches,  or  irritates  the  tissues,  either 
physically,  chemically,  or  Ihermically.  None  of  the  theories  which 
we  have  mentioned  is  proved,  but  I  wish  to  emphasize  the  agency 
i^  trauma  m  the  causation  of  intestinal  carcinomala.  Nothnagcl 
(/.  r.,  p.  319)  calls  attention  to  the  fact  that  intestinal  carcinomata, 
similar  to  gastric  carcinomata,  may  arise  front  ulcers.     He  had  in  a 
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patient  diagnosed  a  dysenteric  cicatrix  in  tlie  splenic  flexure  ol  the 
colon.  Billroth  openited  for  stenosis  caused  by  this  conditioa.  The 
cicatricial  stricture  was  found,  but  close  by  it  was  a  carcinoma  whd 
had  been  formed  in  the  cicatrix. 

Age. 

Carcinomata  arc  most  frequent  from  the  fortieth  to  the  sixt)--ftib 
year.  It  i.s  very  well  known,  however,  that  they  may  occur  before 
the  fortieth  year:  thus,  Nothnagd  obst:r\'ed  a  case  of  cardnonu d 
the  cecum  in  a  boy  twelve  years  old  ;  Schoiijng  two  cases  of  recuJ 
cardnoma  in  fiirls  seventeen  j-cars  old  ;  and  Clar  reported  acasrt' 
medulbry  carcinoma  of  the  colon  in  a  boy  three  years  old.  Miydl 
("Ucberdcn  Darmkrebs,"  Wicn,  1883)  has  drawn  valuable  coo- 
clusion.s  from  the  cancer  material  of  the  AII^<:incinc!i  Krankenluus 
in  Vienna.  One-sixth  of  all  intestinal  cancers  occur  between  Ik 
ages  of  thirty  .and  forty,  and  one-seventh  of  all  intestinal  aiaats 
occur  before  the  age  of  tliirt>'.  These  figures  arc  sufficient  to  sh"* 
that  it  is  not  safe  to  exclude  intestinal  cancer  in  a  concrete  case 
simply  because  the  patient  is  young. 

Types  and  Structural  Effects  of  Intestinal    Malignant  Neo- 
plasms. 

In  by  far  the  great  majority  of  cases  intestinal  carcinomata  ue 
primary.  There  are  very  few  authentic  cases  of  secondary  metas- 
tatic carcinomata.  The  most  frequent  form,  according  to  Hauso 
(/.  f.),  is  the  cylindrical  epithelial  carcinoma.  The  next  mo.st  fre- 
quent form  is  the  medullary  carcinoma,  which  ino.st  often  give* 
rise  to  disintegration  and  ulceration  of  the  neoplasm.  The  tliird 
rarest  form  of  malignant  neoplasm  is  the  colloid  caranoma.  and 
the  rarest  of  all  is  tlie  scirrhus.  The  histological  structures  of 
these  various  types  of  malignant  neoplasms  have  been  described  in 
the  author's  work  on  "  Diseases  of  the  Stomach,"  second  editioA. 
pp.  537-546.  It  is  rare  that  intcstin;il  carcinomata  form  isolatcil 
nodules  or  tumors  of  any  m.agnitude.  They  rarely  de\-elop  into 
extensive  or  difTuse  infiltnilions.  Their  mo.st  characteristic  fonii 
K  that  of  a  circular  or  girdle-shaped  ulcerating  neoplasm.  The  soft 
medullary  cancer  is  the  type  which  most  frequently  makes  tumors 
of  considerable  size,  while  the  scirrhus  is  characterized  by  infiltn- 
tion  of  the  walLs  of  the  intestinal  canal.     Cancers  of  the  bowd 
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exhibit  a  tendency  toward  ulceration,  and  consequently  to  tlic  cau- 
sation of  hemorrhage  and  supjiuraiive  di.«i»tegTatiorL  In  rare  cases 
sequestration  ot'  portions  of  the  fKoplasm  has  been  obser\-ed.  As 
a  consequence  of  the  frequent  circular  shape  of  the  neoplasm,  ste- 
noses of  the  bowel  are  frequent.  Such  stenoses  may  be  absolute, 
and  be  followed  b)-  all  the  symptoms  of  suprastenotic  dilation  and 
hypertrophy  of  the  muscularis  that  has  been  described  in  ihc  sec- 
tion on  tlntcrostcnosis  and  C>ccIu.sion.  The  eflbits  of  the  powerful 
muscular  contractions  as  a  result  of  the  muscular  hyiiertroiihy  may 
tcniporanly  effect  a  {Krnicability  of  the  stenosis.  The  course  of  tlie 
apparent  intestinal  occlusion  is  then  one  of  alternating  improvement 
and  aggravation.  Eventually  the  contractile  power  of  the  compen- 
sating h>-pcrtrophy  is  exhausted,  and  the  clinician  is  confronted  with 
a  pronounced  case  of  (wraljiic  occluwon.  In  rare  instances  the 
overwhelming  efforts  of  the  suprastenotic  muscular  hypcrtrophi-  have 
caused  a  rupture  in  the  weakest  portion  of  the  diseased  intestine. 

Location. 

The  stabstics  of  Br>-ant  ("Annals  of  Surgery,"  Febniaiy,  1893) 
arc  lia-ted  on  1 10  autogisies.  Of  these,  the  cardnomata  were  found 
in  the  small  intestine  6  times,  in  the  cecum  and  ileocecal  region  7 
times,  in  the  imatverse  colon  and  hei>attc  and  splenic  flexures  19 
times,  and  in  the  sigmoid  and  rectum  7S  times. 

The  following  sLitiKtics  I  liave  compiled  from  the  n;i>orls  of  Maydl 
("  Ucbcr  dem  Darmkrcbs,"  Wicn.  1883),  taken  from  the  autopsy 
reports  of  the  Pathological  Institute  of  the  Wierter  Allgemeines 
Krankcnhaus  from  1870  to  1881,  in  which  time  there  were  20,480 
autopsies,  with  1406  cases  of  carcinoma  in  general,  of  which  100 
were  found  in  the  intestines.  Next  tlie  reports  of  the  same  insti- 
tute, collected  by  Nothnagel  and  compiled  from  21.358  autopsies,  in 
which  there  were  2125  rases  (rf  carcinoma  in  general;  of  these  243 
were  found  in  tlie  intestines.  In  twenty-four  years,  ihereforc.  343 
intestinal  cancers  came  to  autopsy  in  this  institute ;  7  were  in  the 
duodenum,  10  in  the  ileum,  nurte  in  the  jejunum.  164  in  the  colon, 
and  162  in  the  rectum.  Mullcr's  statistics  are  taken  from  the  Path- 
ological Institute  of  Bern,  1886  to  1891  ("  Bdlr.  z.  Kenntniss  d. 
Metastascn-Bildung  malign.  Tumorcn,"  Inauf*.  Diss.,  Bern,  92), 
during  wliich  time  there  were  5621  autopsies,  of  wlikh  521  were 
carcinomata  in  general. 
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Geori;  Hcimann  ("Arch.  (.  klin.  Cbir.,"  1899.  Bd.  xvnt)  hn 
recently  collected  tlie  ttUtiiitics  of  cardnomiiU  o(  tlK  digcftn 
or^aiiit  from  all  the  general  hospitals  of  Prussia  in  1895  and  iiifo 
There  were  Ml  all  20,  |i44  cancer  cases  ;  or  these  10,573  had  Uudied 
the  intestinal  canal.  The  figures  of  this  statistician  arc  given  in  tie. 
fullowitigl^ible. 

Tlie  statisucs  quoted  from  A.  Zemann  were  published  in  "  Bibi- 
thek.  nicd.  Wis.t.."  by  Draschc.  lid.  iii,  H.  1  u.  3.  S.49.  Tbeyare 
based  upon  2 1,624  sections  >«  the  Wiener  all};cmeinc.<i  Krankcnlasi 
The  cause  of  death  was  neoplasm  in  2070  cases.  Of  ihcsc  17*4. 
or  80  per  cent,  of  all  neoplasms,  were  carcinomata.  Of  the  I/+4 
carcinoniata  912 — lliat  is.  52  percent, — were  found  in  the  intcsliiul 
tract,  beginning  with  the  tongue  and  extending  to  tlie  onus. 
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From  the  roregojng  chart  and  description  it  will  Ik  observed  thai 
of  the  total  number  of  general  »tito|>sies  as  collected  by  A.  Zcmann, 
Maydl.  Mijllcr,  and  Nothnagcl,  anwunting  in  the  aggregate  to 
69.083,  there  u-ere  5796  deaths  from  cardnoina — about  it.4  per 
cent. 

Of  these  5796  cases  of  carcinoma.  1 296  occurred  in  the  intestinal 
tract.  Thus  It  will  be  observed  thai  22.35  pc  cent,  of  all  carciivo- 
mala  occur  in  tlie  intestinal  tract 

Thirty-five  of  these  inteOinal  cardm»niata(2.7  per  cent)  occurred 
in  the  duodenum,  jejunum,  and  ileum;  35  (2.7  per  cent)  were  in  the 
cecum:  131  (ro.  1 1  jwr  cent)  in  ilifTcrcni  parts  of  the  colon;  3  (0.23 
per  cent)  in  the  vermiform  process;  83  (6.40;  per  cent)  in  the  sig- 
moid flexure;  262  (20.22  per  cent)  in  tlie  rectum.  Thus  it  appears 
tltat  carcinoniata  are  found  in  the  rectum  oftcner  than  in  any  other 
part  of  the  intestinal  tract. 

However,  according  to  the  statistics  of  G.  Heimann.  as  given  in 
the  above  table.  $l.$  i>er  cent  of  all  cancers  occur  in  the  intestinal 
tract,  and  of  these  about  1 1 .39  per  cent  attack  the  rectum. 


Metastases. 

liiu-stinal  carcinomata  give  rise  to  the  fnnnation  of  similar  i>eo- 
pl-isms  in  other  tissues  and  organs  by  dissemination  through  the 
blood-  and  lymph-vcsseU,  In  cancers  of  tlte  rectum,  the  most  fre- 
quent locality,  the  metastases  occur  first  in  the  retroperitoneal,  tlie 
sacral,  and  lumbar  lymphatic  glands.  The  inguin:il  lymph-glands 
show  cancerous  involvement  onlj-  when  the  original  carcinoma 
reaches  very  far  down  in  the  reaum  or  has  involved  the  sicin  of  the 
anus.  Orth{"Spcc.  path.  Anatomic,"  ltd.  i.  S.  852)  asserts  that  ibc 
intestinal  cancers  extend  relatively  early  to  the  lymph-glands  and 
peritoneum,  and  cause  metastases  in  the  liver  and  other  organs  at 
an  early  period  after  their  original  (tevelopment.  Haiiitmann  (/,  f.), 
Maj-dl  (/.  <-.).  and  RCipp,  however,  argue  that  intestinal  catKcrs  give 
rise  to  mctasuscs  relati\*ely  late  in  their  development  This,  they 
claim,  i.^  particularly  so  with  regard  to  the  rectal  carcinoma.  Kniske 
found  no  mclastascTt  in  6  out  of  13  cases  of  rectal  carcinoma,  and 
Ivcrsen  (/.  c),  who  investigated  47  rectal  cardnomala  at  autopsy, 
found  the  glandular  or^ns  free  of  metasbises  in  21  of  these.  Per- 
sonally I  have  records  of  8  autopsies  on  rectal  cardnomata,  in  4  of 
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which  no  metastases  could  be  found  in  the  lymph-glands  or  ode 
organs.  As  this  matter  of  tlie  early  or  late  devclonment  of  mens- 
tascs  is  of  great  intercut  from  a  sut^c;il  standpoint,  it  is  of  i»- 
portancc  that  more  attention  should  be  paid  to  tlii^  ix>int  hercDlcr 
at  autopsies  and  operations  and  the  results  reported. 

The  various  kinds  of  intestinal  carcinomata  which  haw  boa 
described  in  the  preceding  do  not  give  rise  to  tnetastascs  with  tk 
same  frequency ;  nor  do  they  all  form  metastases  in  the  same  ot^ 
with  the  same  frequency.  For  instance,  the  large  mcduilan-ora- 
nomata.  according  to  Hauser  (/.  r).  form  met:i.sUses  prindpallj'is 
the  regional  lymph-glands,  and  the  scirrlius,  which  may  be  of  i^ 
small  size,  gives  rt^e  to  extensive  metastases  in  the  liver.  LuDy. 
the  gelatinous  or  colloid  carcinoma  rarely  causes  metast»c5  a 
internal  organs,  but  frequently  forms  them  in  the  bones,  U-n^ 
glands,  and  peritoneum.  Orth,  however,  ]>ictures  a  cu«c(/.  i.p 
853)  of  colloid  carcinoma  of  the  rectum  in  which  there  were  nuaici- 
ous  metastases  in  the  liver,  lungs,  bones,  and  adrenal  bodies.  Cm* 
cerning  this  colloid  or  gelatinous  carciiioiiia,  it  might  be  stated  bnr 
that  as  its  surface  and  stroma  are  sol),  similar  to  granulatioo  tisHc. 
it  frequently  ctperietices  considerable  losses  of  substance;  as  tie 
rigidly  infiltrated  wall  of  the  rectum  can  not  collapse,  extensi^'e  Rt- 
ttl  dilations  are  formed  thereby.  The  characteristic  mucoid  obso 
of  this  cancer  which  result  from  its  ulceration  may  be  discmvred  in 
the  stools  during  life.  According  to  Charon  and  Lcgedank  {"}oes 
dc  Med.  dc  Bruxelles."  1S77.  p,  514).  Uiey  can  be  rvcogntied  W 
their  form  and  structure,  for  the  mucoid  lumps  are  arranged  e 
spherical  alveolar  masses  in  which  concentric  granular  striatitfti 
arc  recognizable. 

When  intestinal  cancers  ulcerate  into  blood-vessels,  infccti)3D$ 
protnplasniic  masses  arc  transported  to  the  circulation.  .\s  the 
roots  of  the  portal  vein  axe  located  directly  in  the  intestine,  and 
therefore  may  be  in  communication  witit  the  neoplasm.  lhi.<  explan< 
why  we  meet  more  often  with  metaNL-»,*e»  in  tlic  liver  than  we  do  i^ 
the  kidney.s,  spleen,  lungs,  uterus,  and  ovaries.  Metastatic  cxta- 
nomnta  of  the  mesenteric  or  omental  lymph-ghmds  may  cai»t 
secondary  intestinal  occlusions,  as  well  as  disseminated  cardnost 
of  the  peritoneum. 
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Adhesions  and  Agglutinations. 

These  may  give  rise  to  complications  resembling  the  clinical 
picture  of  intestinal  occlusion,  or  tliey  may  prevent  iteplic  (>erito- 
nitis  by  avoiding  perforation.  Fistulous  communication  between 
the  intestine  and  the  colon,  bladder,  and  (;eiiitiil  organs  have  bec^ti 
described.  In  rare  cases  perforations  communicating  with  tite 
external  skin  may  occur.  Similarly  one  intestinal  loop  may  com- 
municate with  another  by  this  process.  These  peritonitic  adiiesions 
and  agglutinations  sometimeit  cause  great  ojwrative  difTicuIties,  for 
in  my  experience  it  is  impossiMc  to  diagnose  them  in  the  majority 
of  crises,  particularly  when  a  number  of  intestinal  lofips,  together 
with  their  mcsenlcrics,  have  bccon>c  adherent.  Remarkable  dis- 
tortions of  the  visceiii  can  be  created  by  these  processes.  I  ha^-e 
obscrve<]  a  case  of  carcinonu  of  the  sigmoid  flexure  in  which  the 
sigmoid,  rectum,  right  ovary,  uterus,  loops  of  tlie  .tniall  intestine, 
peritoneum,  and  omentum  were  agglutinated  in  one  large  congtom* 
oration.  Notbn^el  (/.  ^.)  tlescribe:«  agglutinative  conglomeration 
of  the  hepatic  flexure  of  the  colon  in  which  the  primar>'  neoplasm 
was  seated,  with  the  periton<;um,  omentum,  small  intestine,  and 
cecum :  another  instance  in  which  the  carcinomatous  cecum  was 
adherent  to  the  sigmoid  flexure.  Ttie  cecum  may  be  drawn  over 
to  the  lefl  side,  and  the  sigmoid  flexure,  to  the  right  side. 

In  3S0  cases  o(  intestinal  cancer  collected  by  Courtois-Suffit 
("  Trnitc  de  Mededne."  by  Bouchard  and  Bri<utaud,  tome  iv,  p.  505), 
38  cases  occurred  in  the  small  intestine.  For  ntrr^'  case  of  cancer 
of  the  small  intestine  ortc  ob-serves  9  or  10  cases  of  cancer  of  the 
lai^e  intestine.     The  380  cases  were  distributed  as  (bllows  : 

JnUMnn. 4 

lIcUNi,     ...  It 

Ctcom 48 

Aicmdiiif  colos 31 

Hepatic  dexon, 8 

TraaWTtw  talow,  .• ....i6 

SpUnicfleniR, to 

|>ncmiLtii|[  oilan,    ...........  19 

Signoid  flriort. •  •   .       -  100 

Pathologic  Anatomy. 

Since  intestinal  cancer  shows  in  its  inner  con.<tnjction  and  outer 
ap()earancie  the  same  behavior  as  cancer  of  the  .stomach,    1  may 
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refer  to  tli«  pathological  anatomy  of  the  tatter  (Hemnieter,  "Ki- 
eases  of  the  Stomach,"  second  edition,  pp.  527—565).  I  must 
emphasize  here  ;ig»iri  that  the  intestinal  malignant  neoplum  wt}- 
often  is  a  cylindrical -celled  carcinoma  with  glandular  architecture. 
— adenocarcinoma. — which  fttaru  TRnn  the  cjiitltelin  of  i\k  glandi 
of  Lieberkuhn.  Faiily  often  colloid  cancers  ("Gallcrt  carcinom') 
are  found  in  the  rectum,  while,  on  the  contrarj'.  melanotic  cancen — 
mclanocarcinomata — arc  found  very  rarely.  Sometimes  the  estacxt 
takes  its  start  from  the  pavement  epithclia  of  the  anus.^-canccrof 
the  pavement  cells  (plattcn-zellen  Carcinom)  or  cancruitj, — and  this 
extends  preferably  to  the  perineum  and  the  vagina.  In  the  pro- 
portion in  which  the  connective  tissue  or  tlic  cells  predominate  to 
the  neophism  it  show.s  a  hard,  sometimes  cartilaginous,  consistence, 
— scirrhus, — or  it  is  more  of  a  wmisolid.  drj'.  or  of  a  mi>iM 
constitution.  The  colloid  cancent  contain  a  hrownisli,  colloid,  and 
thick  liquid.  While  the  sctrrhus,  which  has  a  tendency  to  shrink, 
w.siially  grows  hut  slowly,  the  cancers  that  are  rich  in  cell*  cm 
grow  very  rapidly,  and  in  the  latter  a  partial  disintegration  of  (he 
central  portions  often  occurs  under  the  influence  of  the  digeslitT 
secretion;,  a;  well  as  in  consequence  of  changes  in  the  blood-vcsxU 
leading  to  local  thrombosis  and  embolism  and  tiic  formation  d 
so-calk-d  cancerniis  ulcer.  It  has  aiR^ady  been  stated  that  intes- 
tinal cancer,  if  it  occurs  as  a  primary  disease,  usually  caiues 
a  stricture  of  the  intestine.  If  this  has  miched  an  advanced 
stage,  the  intestine  above  the  stricture  is  cxccssi\'ely  distended  by 
the  stagnating  fecal  masses  and  gases,  its  walls  are  considcraUy 
thickened,  and  the  result  is  an  advanced  hypertrophy  of  the 
muscles.  OiIarrh;d  innatnmattons  and  iilceiN  arc  often  found  in 
the  immediate  neighborhood  of  the  stricture,  for  very  ai^iarent 
reasons.  In  the  case  of  extn-me  distention  of  the  walls  of  the 
intestine  above  the  stricture  a  rupture  of  the  intei^tinc  may  take 
place.  Below  the  stricture  the  w^ll  of  the  intestine  becomes  thinner. 
and  the  latter,  as  soon  as  no  more  chyme  reaches  it.  contracts  very 
much.  If  a  con«derable  disintegration  of  the  ulcer  causing  the 
stricture  takes  place,  the  intestine  may  become  pas.tablc  for  a  whitt 
(spontaneous  cure  of  Kokitansky),  However,  since  the  Ct>miecti(« 
tissue  which  is  formed  in  place  of  the  disintegrated  portion  has  1 
strong    tendency-  toward   retraction,   the    intestine    soon    becomcf 
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stcnoscd  as  before,  with  this  distinction,  that  the  first  cntcrostcnosis 
was  causi-il  by  lh<;  .tubMAnce  of  tlie  neoplasm  ilHcIf — it  wah  really  an 
••obturation"  ;  but  the  second  is  a  stricturi;  due  to  the  contraction  of 
cicatricia]  tissue.  Ii  is  easy  to  understand  that  durin{;  a  parti^il 
breaking  up  of  intestinal  cancers  erosion  of  the  biood-vcsscls  and 
•cverc  loss  of  blood  may  occur.  In  some  cases  ilie  cinoer  of  the 
intestine  is  not  confined  to  the  mucous  or  the  submucous  mem- 
branes, but  extends  to  the  muscular  layer  (concerning  tlie  secondary 
changes  of  the  latter  refer  to  article  on  "  Cancer  of  the  Stomach." 
in  the  author's  work,  /.r.)  ;uid  to  the  serosa. 

If  this,  however,  is  pcrfoiated  before  an  agglutinative  adhesion 
with  neighboring  parts  was  possilile,  fatal  general  peritonitis  occurs. 
Since,  however,  the  cancer  usually  extends  but  slowly  to  the  deeper 
ip'ng  layers,  usually  there  is  suflident  time  given  for  the  develop- 
ment of  adhesions,  by  which  general  peritonitis  is  prevented.  If  the 
intestinal  cjmcer  extends  to  the  ]ieriloneuni,  cancerous  [x;ritoniiis  with 
hemorrhagic  exudation  may  be  the  result.  Cancer  of  the  intestine, 
in  extending  to  neighboring  organs,  may  produce  abnormal 
communications  after  the  disintegration  of  the  neoplasm.  In  this 
way  fistulous  communications  between  the  stomach  and  the  colon, 
external  fistula  of  the  intestines  opening  upon  the  outside  of  the 
abdominal  wall,  may  arise ;  furthermore,  fistula:  between  the  rectum 
and  the  bladder  (cystitis) ;  fistulx  between  the  rectum  and  the  vagina 
and  the  uterus  may  develop.  Cancer  of  the  rectum  usually  causes 
chronic  proctitis  and  the  development  of  hemorrhoids.  In  cancer 
of  the  duodenum  tlw  other  resulting  conditions  are  the  same 
entirely  as  those  discussed  more  fully  in  chapter  xx.\  on  Stcnosb  of 
the  Duodenum.  I  therefore  refer  to  the  same,  cmpliasiziiig  here 
the  fact  once  more  that  cancer  of  the  duodenum  may  cause  con- 
tinuous jaundice  and  distention  of  the  stom^ich.  In  nuny  cases  the 
cancer  either  e.vtends  directly  to  neighboring  organs,  or  cancer 
metastases  in  the  lymphatic  ghinds.  the  liver,  and  other  organs 
develop.  Sometimes  cancers  are  found  at  two  different  places  in  tlie 
intestine, — for  example,  in  the  rectum  and  in  the  cecum. — but  iht: 
occurrence  of  two  circular  cancerous  strictures  at  different  parts  of 
the  intestine  has  probably  never  been  observed. 
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Symptomatology. 

Introductory  Remarks. — The  disease  always  dn'elops  soslniy 
and  chronically  that  its  commencement  in  all  cases  eludes  fnoi 
ir  the  intestinal  cancer  is  situated  at  a  place  difficult  of  approKb 
and  if  it  causes  but  slight  disturbances  on  the  part  of  the  tnte<itiiK. 
a  fact  often  observed  in  [leople  of  advanced  a^c, — for  tnnancc.  (f 
only  constipation  occurs,  from  which  the  patient  suHered  in  pre- 
vious years, — then  the  disease  may  remain  completely  latent  dum^ 
life  and  be  discovered  only  at  the  autopsy.  Often  the  suspioonit 
awakened  that  a  malignant  neoplasm  exists  on  account  of  incrcasiaf 
cachexia  and  anemia,  in  spile  of  an  undisturbed  appetite  and  svSi- 
cietit  nourishment.  In  other  cases,  to  be  sure,  annoying  subjectAt 
complaints — unpleasant  sensations  of  pressure  and  tcn.tion  in  the 
abdomen,  colic-like  pains,  or  a  circumscribed  .sensibilitj'  to  pieawt. 
as  well  as  abnormal  suppression  of  the  evacuations — manifest  them- 
selves.  Frequent  attacks  of  constipation,  wlitch  occasionally  aJw- 
nate  with  diarrhea,  when  occurring  in  conjunction  with  thoc 
symptoms  indicate  an  alTection  of  the  intestine,  although  the  ^}ff- 
loms  do  not  give  certain  proof  of  the  mahgnant  nature  of  the  sane 
Suddenly  the  symptoms  of  an  intestinal  obstruction  appear,  with  er 
without  any  aj>parent  cause.  The  autopsy  shows  a  cancenxu 
stricture  of  the  intestine.  There  are  cases  of  peritonitis  with  hon- 
orrhagic  exudation,  and  only  at  tlie  autopsy  is  the  fact  discovoot 
that  this  was  secondarily  caused  by  an  intestinal  cancer. 

The  development  and  progress  of  the  diseases  in  j;;;cnera]  are  abort 
as  follows  :  The  first  symptoms,  which  may  appear  tn  a  shorter  or 
longer  time  after  the  commencement  of  tlic  cancer,  corusist  of  si^ 
jcctive  complaints  which  express  themselves  in  iinplca^tant  scnsattae 
of  oppression,  fullness,  and  tension  in  the  abdomen.  After  soar 
lime  the  patients  complain  of  periodic  colickj-  paiits  or  a  drcaa- 
scribed  sensibility  of  pressure,  and  spontaneous  pains  at  the  suk 
place  are  occasionally  described,  Sometimes  the  jutients  arc  an- 
noyed only  by  a  dull  pressure  in  the  lower  part  of  the  abdonn 
The  appetite  usually  remains  undisturbed  for  a  considerable  powi 
of  time,  being  sustained  longest  when  the  neoplasm  ts  aai 
the  rectum;  only  in  those  case.-*  where  the  cancer  is  in  the  du»- 
denum  do  early  complaints  about  the  functions  of  the  stomadi 
anorexia,  nausea,  vomiting,  cardialgic  pains,  and   6na|]y  the  a^ 


of  a  distention  of  the  stomach,  manifest  themselves.  In  spite  of 
sufficient  nourislinitnl  the  (Clients  become  anemic  and  cmact- 
aled.  with  edenta  at  the  joints  or  knuckles,  feci  tired  and  de- 
pressed, and  indi.s.[K>fled  for  mental  or  bodily  exertion.  Of  course, 
these  symptoms,  even  if  they  continue  a  long  time,  do  not  suffice 
to  justify  a  certain  diagnosis  of  intestinal  cancer,  especially  since  tlte 
emaciation  ma)'  be  entirely  lacking  or  vcr)'  shght  in  a  rapid  course 
of  tlie  disease.  Hie  assumption  of  an  intestinal  cancer  is  justified 
on!y  when  unmistakable  signs  of  a  stricture  of  the  intestines  can  be 
dcmonstRited,  or  when  a  hard,  nodular  tumor  that  is  sensitive  to 
pressure  can  be  felt  and  tumors  of  other  or^ns  can  be  excluded. 
Malignant  tumors  of  the  duodenum  vary  in  their  sjinptomatology 
according  to  their  location — that  is,  according  to  their  situation 
above  or  below  the  papilla  of  \*atcr.  The  signs  and  s>-mptoms 
will  then  be  those  of  either  infra-  or  suprapapillary  stenoses  of  the 
duodenum  (see  chapter  on  Enterostenoses),  When  the  neo]>Iasms 
are  at  or  about  the  orifice  of  the  pancreatic  or  common  gall-duct, 
they  naturally  lead  to  eventual  occlusion  of  these  channels,  and,  in 
the  case  of  the  gall-duct,  to  jaundice ;  not  in\-ariably  so,  however, 
for  A,  Dcscos  and  L.  Be^-iel  ("Revue  de  Med.,"  August  to.  1899) 
have  reported  a  singular  case  of  duodenal  carcinoma  invoh-jng  the 
biliary  paiwages  and  the  head  of  the  pancreas  without  lia\'ing  caused 
progrcssiTC  icterus. 

Intestinal  Stricture. — If  the  hindrance  which  the  stricture  of 
the  intestine  offers  to  the  (xtssagc  of  the  feces  and  the  chyme  down- 
ward is  not  yet  very  great,  it  may  be  for  some  lime  overcome  by 
energetic  contraction  of  the  hypertrophic  muscles  of  the  section  of 
the  intestine  l)Hng  above  the  stTicturc.  To  l»e  sure,  the  evacuations 
occur  less  regularly  and  arc  of  a  firmer  consistency  than  before ; 
sometimes  it  Is  necessarj-  to  administer  an  agicrient,  but  a  longer 
retention  of  the  feces  is  prevented  especially  if  the  nourishment  is 
judiciou.t  and  ad^ted  to  the  case.  On  the  other  hand,  even  if  the 
stricture  is  only  partial,  if  the  diet  is  faulty, — for  instance,  after  eat- 
ing a  great  amount  of  leguminous  vegrtablct. — when  the^undigested 
portions  and  the  feces  accumulate  abo\-c  the  stricture,  as  soon  as  the 
intestine  is  completely  impassable  the  S}'mptoms  of  intestinal  ob- 
struction appear,  to  which  the  patient  may  succumb.  It  tnay  also 
come  to  a  lesion  of  continuity  of  the  intestine,  either  in  the  neigh- 
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borhood  of  the  stricture  or  also  in  distant  parts  of  the  in 
especially  if  tUe  bowel  is  tyinpanitically  distended  by  gases. 

If  the  mucous  membrane  of  the  intestine  above  the  slncture 
strongly  irritated  by  the  ntayruting  feces  as  well  as  by  g!u*es,  <iiir- 
rhca  may  set  in.  which  may  periodically  alternate  with  constipiWino. 
Periods  of  diarrhea  and  constipalion  may  recur,  each  lasUng  ftiT, 
some  time.  In  one  case  of  cancer  of  the  cecum  related  by  vat 
Lcube.  diarrhc-a  lasting  for  months  was  obser\-e<l.  Similar  case*  of 
carcinoma  of  the  descending  colon  and  sigmoid  have  been  desctfced 
by  Nothnagel  and  the  author  (see  chapter  on  Entcrtiisteiiosis), 

Condition  of  the  Evacuations  of  the  Bowels  in  Intestiul 
Stricture. — When  the  intcttine  is  subject  to  considerable  stncturr. 
the  feces  often  show  a  flat,  compressed,  stringy,  or  .ipirally  wournf 
form,  because  only  small  amounts  of  excrement  can  pass  llic  $tnc- 
ture  at  one  time.  Small  globules,  like  the  excrement  of  sheq), 
may  be  evacuated,  which  probably  are  formed  in  Uie  haustm  of  Ac 
lar[^e  intestine.  The  aforesaid  form  of  tlw  feces  is.  however,  act 
charactei-istic  of  an  intestinal  stricture  (see  article  on  Constipation  tnd 
on  Feces,  in  chapter  on  Occlusion  or  Kntcroslcnosis),  since  it  iiiiglrl 
also  occur  in  spasmodic  contractions  of  single  loops  of  the  intcstinej. 
as  well  as  during  long-continued  inanition,  when  tlic  empty  inics- 
line  contracts  very  much.  Tliese  abnormal  shaped  feces  are  of 
importance  for  the  diagnosis  only  if  normally  formed  masses  of 
fecal  matter  are  never  evacuated  in  the  inlervxning  time.  A&o 
a  long  stagnation  of  the  feces  in  the  intestines  the  excfx;mefit  oftta 
gives  off  a  very  offensive  odor,  and  the  flatus  is  also  ver>'  putre- 
factive. The  excrement  becomes  patitively  as  ofren<ci\'c  as  carri-.m 
if  a  disintegration  and  decay,  suppuration,  and  ichorous  degen- 
eration of  a  part  of  the  cancer  have  occurred,  Furthcrmon:,  the 
evacuations  often  contain  greater  or  less  amounu  of  mucu.<t,  pie. 
and  blood.  The  admi\turc  of  the  mucus  is  not  a  result  of  the  can- 
cer of  the  intestine  itself,  but  of  the  catarrh  occurrinu  '"^  'he  vidnin' 
of  the  neoplastic  stricture.  If  the  cancer  is  in  the  first  section  </ 
the  large  intestine  or  in  the  small  intestine,  the  mucus  is  slighth' 
mixed  with  the  excrement ;  w)tere.-is  if  the  cancer  is  located  in  the 
lower  section  of  the  intestine  and  in  the  rectiim,  the  mucus  is  usuali* 
distributed  on  the  surface  of  the  fecal  matter.  I'us  is  found  in  lix 
evacuations  in  tl)e  stage  of  partial  disintegration  and  suppuration  oi 
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689 


the  intestinal  cancer,  as  well  as  in  extensive  ulcers  and  severe 
inflamtiuition  of  ttie  mucous  menibrane,  e«.]>ecially  tlul  of  the  rectiiiii. 
The  absence  of  pus  is  not  an  absolute  proof  against  the  existence 
of  cancer  or  ulcer,  because  in  long  stagnation  of  the  feces  in  t)ie 
intestine  the  leukocytes  {white  blood-coipuscles)  can  disintcgrale 
ami  ni.iy  l)c  reabsorbetl,  or  the  amount  of  pus  formeil  may  be  so 
small  as  to  escape  detection. 

Hlood  it  found  in  the  evacuations  in  erosions  of  blooti -vessels  as 
well  as  o(  ulcers  and  hemorrhoids.  If  it  takes  its  origin  from  the 
up[>er  section  of  the  intestine,  it  often  escapes  detection  even  in  the 
microscopic  investigation  if  the  amount  is  not  great,  because  it  is  then 
mixed  with  the  feces  and  is  changed  by  deciy.  In  this  case  it  can 
be  detected  only  chemicall)' — by  the  guaiacum  test — or  by  a  spectro- 
scopic examination.  Sm.itl  portionsof  cancerous  tissue  have  repeat* 
e^lly  been  found  in  the  feces,  as  well  as  in  the  liquid  used  for  lavage 
of  the  colon.  If  these  have  the  size  of  a  bean,  of  a  cherry,  or  even 
of  a  walnut,  as  has  occasionally  been  observed,  they  can  hardly 
escape  detection  in  a  careful  examination  of  the  feces,  while,  on  the 
contrary*,  small  particles  of  the  cancerous  tissue  might  often  be 
overlooked.  In  doubtful  cases  the  occurrence  of  parts  of  cancerous 
tis.<iM:  in  the  evacuatiixis  is  naturally  of  supreme  imp<L>rtance  for  the 
recognition  of  the  neoplasm.  In  all  suspected  cases  I  urgently  rec- 
ommend washing  titc  stooKs  in  the  Boas  stod-sicve,  as  descnbcd  by 
Dr.  Harr>'  Adlcr  in  the  chapter  on  Examination  of  the  l-'cccs. 

If  the  inte.-ctinal  stricture  has  reached  an  advanced  stage,  complete 
suppression  of  the  evacuations  finally  occurs,  if  the  cancer  is  in  the 
lower  part  of  tlie  intestine,  the  suppression  may  be  endured  for 
a  long  time.  In  two  casc5  cited  by  Cooper  and  llcnsgcn  com* 
pletv  sujipression  of  the  evacuations  existed  for  lbrt>''four  and  eighty- 
eight  days  respectively.  These  cases  appear  strange  at  first  sight. 
E\'cry  physic);m  who  has  once  had  the  opportunity  to  notice  the 
enormous  expansion  of  tlic  entire  colon  in  cancerous  stricture  of  the 
de.tcending  colon  c;m  veil  understand  that  it  can  easily  hold  verj* 
considerable  amounts  of  chyme  and  feces,  especially  since  the  same 
is  very  much  thickened  by  the  rciib«u>rption  of  water  and  decreases 
in  volume.  The  evacuations  also  cease  completely  in  cancer  of  the 
duodenum  as  soon  as  the  stricture  has  reached  an  advanced  st.ige, 
because  no  chyme  reaches  the  lou'cr  parts  of  the  intestine  thereafter. 
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In  such  cases  the  region  of  the  stomach  is  usually  vi:;t>-  tnudi 
distended,  and  the  remainder  of  the  abdomen  is  retracted,  bcctat 
the  empty  intestines  contract.  If  Uie  cancer  of  the  duodcnuin 
is  in  the  neighborhood  of  the  opening  of  the  common  gall-(ka 
continuous  jaundice  sets  in,  iuid  the  evacuations,  a  long  >< 
they  still  occur,  become  achylic.  If.  in  cancer  of  ttie  duodenm. 
jaundice  does  not  set  in,  the  evacuations  niay  be  perfectly  nonul. 
or  sometimes  they  contain  slight  amounts  of  mucus. 

Cases  are  reported  in  which,  after  persistent  suppression  oT  iIk 
evacuations  as  a  result  of  cancer  of  the  small  or  large  inteMinc.  nd- 
dciily  for  a  short  tini«  brge  amounts  of  cvil-smclling  cxcmncf 
were  passed  off  which  contained  mucus,  pus,  and  often  blootl  Tun 
has  occurred  in  two  CLses  at  my  clinic,  and  it  indicates  lliatthestra- 
turc  has  become  passable  for  a  short  time  again  ns  a  result  nf  apti- 
tial  disintegration  of  the  cancer,  or  that  abnormal  commtmicaticei 
between  the  section  of  the  intestine  in  question  and  lower  poirtwiu 
of  the  intestines  have  developed. 

Occurrence  of  a  Tumor. — Frequent  and  methodical  palpotiaR 
of  the  abdomen  in  cases  of  siis|>ected  carcinoma  is  of  extreme  prac- 
tical importance.  When  the  abdominal  walls  are  too  rigid,  tbc 
palp.^tion  should  be  carried  out  while  the  patient  is  in  a  warm  bath 
or  under  narcosis,  If  this  examination  does  not  lead  to  tlie  tle^n^ 
end,  a  combined  palpation  of  the  vagina  and  the  rectum  is  indicalnl 
in  the  case  of  women  ;  in  the  case  of  men,  e>:amination  of  the  rectum 
alone  is  to  be  made,  since  it  is  unconditionally  required  to  prove  of 
exclude  the  existence  of  a  cancer  in  that  location.  The  more  trained 
the  hands  of  the  physician  are  in  palpation,  the  more  rarely  tlw 
intestinal  cancer  will  escape  discover)-.  The  tumor  formed  by  the 
cancer  of  the  intestines  has  the  following  characteristics,  whicJi 
must  Im  considered  during  the  examination:  At  first  smooth, 
round,  or  oval,  it  becomes  uneven,  lumpy,  and  also  sensitive  Id 
pressure  after  it  has  existed  some  time.  In  smaller  tumors  one 
feels  only  an  indistinct  resistance  located  in  the  depth  of  the  abdo- 
men. The  tumor  seldom  becomes  so  lai^e  that  it  causes  the  walls 
of  the  abdomen  to  project  at  any  one  place,  those  cases  in  which  it 
docs  this  being  usually  cancers  of  the  cecum.  If  the  tumor  b 
situated  on  larger  abdominal  vessels,  the  arterial  pulsation  is  per- 
ceptible tlirough  it.     If  it  is  situated  on  sections  of  Uic  intestine 
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that  arc  freely  mo\'3bIc. — for  instance,  on  the  horiiiontal  portion  of 
the  duodenum,  on  the  jejunum  and  the  ileum,  or  on  the  trans^'crsc 
colon  and  its  flexures, — unless  it  has  grown  together  with  neigh- 
boring orgiuis  it  usually  is  oijiable  of  being  moved  and  shoved 
about.  Since  those  sections  of  the  intestines  just  named  become 
heavier  when  the  cancer  has  Mtaincd  considerable  size,  they  sink 
downM'ard.  and  consequently  tumors  of  the  small  intestine  and  of 
the  transverse  colon  are  usually  found  in  the  hypogastric  region 
downward  from  the  navel.  Cancers  in  the  lower  part  of  the  duo- 
dvnuni  and  of  the  cecum,  its  well  as  cancers  of  the  rectum,  arc  not 
at  all  mo\-able,  or  movable  only  to  a  verj'  slight  degree.  0.sler 
calls  attention  to  the  hardening  during  contraction  of  the  hypcr- 
trophicd  wall  in  the  vicinity  of  the  growtli,  meaning  the  comj^nsa- 
tory  hypertrophy  in  the  suprastenolic  loops,  and  the  bubbling  of 
gas  which  may  be  heard  as  well  as  felt  ("  Diagnosis  of  Abdominal 
Tumors."  p.  1 17).  Case  44,  which  he  de»cribe:c  in  detail  (p.  1 1 1), 
presented  this  latter  sign  to  a  degree  in  which  it  is  rarely  observed. 
It  can  occur  only  in  stenosis,  not  in  absolute  occlusion,  and  as  the 
autopsy,  by  !-1cxncr.  revealed  in  Osier's  case,  the  hepatic  flexure 
of  the  colon  in  uhicli  the  tumor  was  found  had  not  been  narrowed 
to  an>'  considerable  extent.  Although  the  primary  cancers  of  the 
intestines,  which  usually  are  circular,  directly  cause  strictures, 
larger  cancerous  masses — that  is,  particularly  in  sccondar\-  cancer — 
may  also  exert  presjiurc  on  a  neighhonng  intestinal  loop  and  cause 
compression  of  the  same.  Of  course,  tumors  of  other  abdominal 
organs — the  tncscnteric  glands,  omentum,  and  kidney-s — may  also 
cause  this  same  cflccL  The  tumor  of  intestinal  cancer  usually,  as 
a  result  of  thickening  of  the  walls  of  the  intestines,  of  the  greater 
mas.<ting  of  feces  and  gas  aboic  the  neoplasm,  and  of  a  growing 
together  with  neighboring  organs,  ajifwars  much  larger  than  it 
actually  is.  Therefore  its  size  varies  considerably  in  the  same 
patient  at  diflercnt  times,  according  to  the  amount  of  fecal  matter 
that  has  accumulated  in  front  of  the  growth.  On  account  of  the 
great  mo\>ability  of  intestinal  neoplasms,  except  in  the  localities  re- 
ferred to,  and  also  because  loops  of  the  intestine  lilk-d  with  air  and 
gas  often  push  themselves  between  them  and  the  abdominal  wall, 
which  becomes  more  or  less  distended,  intestinal  tumors  seem  larger 
at  one  time  and  smaller  at  another.  At  one  time  a  tumor  b  felt  more 
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plainly ;  at  othcfji  lesA  plainly  or  not  at  ull.  S<>mciimvK  it  is  M 
I>crcc])tiblc  for  several  weeks  :it  a  tunc,  so  that  tlic  physiciafl  nuy 
already  have  hope  ttiat  he  made  a  wrong  dia^nosix  until  it  xgin 
Iwcomcs  perceptible  by  palpation,  often  cnlarRcd.  For  the  rcasum 
just  slated  percusiuon  docs  not  give  very  rt:lijible  re^^ultii.  [n  soou 
cascfl  the  tumors  give  Turth  a  muffled  sound  when  the  finger  or  tiie 
pleximeter  is  impressed  deeply  upon  them  during  the  percussion.  Tlic 
conservatism  and  caution  nc«ssary  before  making  a  (x>.tilivc  di^- 
no-tis  of  intestinal  neoplasm  are  nowhere  better  illustrated  than  bi 
the  article  on  "Abdominal  Tumors'"  by  Osier  (/.  c).  Case  44  above 
cited  seems  to  have  been  under  observation  frnm  Auijiist  3  to  Oct>- 
bcr  20,  iS92,and  on  October  I2th  there  tva.%  still  a  diiicuv>ion  i«lu 
whether  it  was  a  case  of  renal,  hepatic,  or  intestinal  tumor  (/. .. 
p.  III). 

In  contrast  to  fecat  tumors  the  tumors  conditioned  by  the  intes- 
tinal cancer  do  not  >'ield  to  pressure  of  the  fin{;er  and  (lt>  not  change 
their  form.  Besides,  in  the  fecal  tumors  one  often  observes  b  sIov 
advance  downward.  Sometimes  several  of  them  exist  at  ibc 
same  time,  whereas  in  intestinal  cancer  it  is  extremely  rare  to  find 
tift-o  growths  at  tlic  same  time  (sec  chapter  on  Obturation  by  Fecal 
Concretions).  After  the  successful  u.se  of  aperients  or  enemata  the 
fecal  tumor.*  become  smaller  or  suddenly  disapjtuar.  Sometinies 
casi's  occur  where  the  diitgnosis  between  cancer  of  the  intesbna 
and  fecal  tumor  is  exceedingly  difficult,  because  tlie  latter  may  al^o 
feel  hard  and  lumpy,  remain  at  one  place  for  a  long  time,  bccomr 
sensitive  to  pressure,  and  not  decrease  at  all  or  but  very  little  c\xn 
after  a  consider-ihle  evacuation,  because  only  the  ccntrul  paru  of  the 
feces  arc  softened  and  evacuated,  a  hard  peripheral  shell  reniainiitg 
nttichcd  to  tlie  iiUcslinal  wall.  In  such  cascn  a  dilTcrentiation  of 
the  two  discasL-^  is  possible  only  after  a  long  period  of  obncrvatioa 
The  fecal  tumor,  however,  finally  decreases  and  entirely  disappears 
after  repeated  administration  of  aiJcrieiits  and  frctjuent  irritations. 

Cancer  of  the  Rectum. — This  may  usually  lie  diagnosed  eariicr 
than  cancer  of  other  parts  of  the  intestines,  because  its  more  strii- 
in^  symptoms  and  the  following  conditions  are  o^tr^ordinarilv  char- 
acteri.4tic:  Violent  tenesmus;  pains  during  evacuation  ;  altcnutin" 
evacuation  of  e.\crctnfnt  and  of  pure  mucus,  pu.s,  or  blood  ;  violent 
pains  radiating  tou-ird  the  loins,  the  genitals,  and  the  upper  parts  uT 
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the  thigh;  the  occurrence  of  hemorrhoids.  To  be  sure  the  above< 
mentioned  syii)ptum.'<  in  many  crises  appciir  only  a  lonj;  time  after  the 
beginning  of  tlic  cancer  of  tlic  rectum,  especially  if  it  ulcerates  some* 
what  late.  The  diagnosis  is  rendered  much  easier  b)'  a  distal  inves- 
tigation of  tlic  anu:^  and  the  use  of  the  rectal  siK:culum  (see  »€<:• 
tiun  on  Disease^t  of  the  Rectum,  by  Thomas  Charles  Maitin).  Since 
hemorrhoids  hardly  ever  fail  to  appear  in  cases  of  cancer  of  the  rec- 
luin.  the  pIuMcian  musl  not  omii  a  dij^ital  examination  of  the  rectum 
if  tlicse  hemorrhoids  occur  and  at  the  same  time  some  of  the  other 
symptoms  appe^ir.  If  this  eximitnaiion,  as  well  as  endoscopy,  gives 
a  i>cgativc  result  and  cancer  of  the  rectum  is  still  sus]K:ctcd,  then  the 
examination  mu«I  be  made  under  chloroform  or  ether  narcosis. 
This,  howe\'er,  just  as  the  digital  examination,  must  always  be  made 
with  great  precaution,  since  the  intestine  is  occasionally  so  thinned 
and  brittle  that  it  is  easil>'  ruptured  when  strongly  irritated  b>'  nicchan- 
icil  means.  If  liie  rectal  cincer  exislN  a  short  time  only,  small  smooth 
knots  are  felt  during  the  digital  examination,  over  which  the  mucous 
membrane  c;in  be  but  slightly  moved.  If  pressure  is  exerted  on 
the  abdomen  during  the  examination,  the  knots  arc  frequently  felt 
more  distinctly.  After  a  longer  existence  of  the  cancer  of  the 
rectum  the  knots  increase  in  size  and  the  formation  of  a  cancerous 
ulcer,  the  surface  of  which  feels  rough  and  Assured,  occurs.  These 
so-called  carcinomatous  ulcers  of  the  rectum  are  due  to  disintcgra> 
tion  of  the  central  or  peripheral  portions  of  the  neoplasm.  l.atcr 
on  the  rectum  is  gradually  transformed  into  a  hard,  funnel-shaped, 
stifT-walled  cylimler,  narrowing  toward  tlic  top.  or  a  roundish,  con- 
ical tumor  projecting  dowtiward  is  felt,  which  bears  a  great  resem- 
blance to  the  vaginal  portion  of  the  uterus.  Tlie  finger  introduced 
is  often  soiled  with  an  offensive  mass  of  mucus,  blood,  and  pus. 
With  the  further  devclojtment  of  the  cancer  of  tlie  rectum  the  sub- 
jccttve  complaints  of  the  patient  often  increase  to  such  a  degree 
that  they  render  him  desj>craie.  The  radiating  neurtlgic  jhiins 
become  exceedingl>'  violail,  tenesmus  occurs  at  shorter  and  shorter 
intervals,  forcing  out  under  strong  pressure  pure  mucus  or  mucus 
mixed  <vith  pus  or  blood.  If  the  cancer  is  situated  verj'  far  down 
in  the  rectum,  a  prolapse  of  the  tumor,  together  with  a  portion  of 
the  mucous  membrane,  may  occur  during  the  evacuations,  so  that 
it  becomes  directly  visible  to  the  eye.     If  the  inflammation  spreads 
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to  the  integument  of  the  sphincters,  the  patient  frequently  coi»- 
plains  about  p.-unful  cruiipti  of  the  sphincter.  Hvcntu:tlly  panilj'sn 
of  the  sphincter  sets  in,  and  a  thin  oflenstve  liquid  mixed  with  blu^iJ 
and  pus  passes  forth  from  the  anus  continually,  atUicking  the  exter- 
nal skin  and  producing  dermatitis.  Since  the  pain  in  cancer  of  tin 
rectum  Iwcomes  extreme  during  evacuations,  tlie  patients  olicn  sup- 
press the  desire  for  evacuation  arbitrarily-,  and  then  the  inflammat'-:^ 
of  the  rectal  mucous  membrane  is  increased  on  account  d  [Ik 
greater  massing  of  the  feces ;  the  hemorrhoidal  fonnatiotu  ar.- 
made  larger,  and  the  pain  is  much  more  intense  in  Liter  evacuatiimv 
because  of  the  condition  of  the  fcce*.  In  many  cases  of  cancerxf 
the  rectum  persistent  diarrhea  exists,  while  in  other  cases  the 
patients  have  rather  a  tendency  toward  obstipation.  Sometinics, 
although  an.itomical  changes  have  not  yet  taken  place  in  tlie  bladctct, 
dysuria  and  also  paralysis  of  the  bladder  muscles  are  observed  U 
the  cancer  spreads  to  the  urinar>'  bladder  and  breaks  through  inii.> 
it  (fistula  of  the  n;ctum  ami  the  bladder),  the  irriLition  of  the  oiu- 
cous  membrane  of  tlie  bladder  produced  by  the  feces  and  the  »- 
tcstinal  gases  causes  an  extremely  violent  hemorrh.igic  and  supfio- 
rating  cystitis.  Feces  and  gases  from  the  intestines  pass  forth  fnwn 
the  urethra  to(;cthcr  with  the  urine,  and  urine  also  passes  o\'er  into 
the  rectum.   The  jwin  during  urination  is  often  inde^scnbably  iRtciuc 

When  the  rectal  cancer  breaks  through  into  the  vagina,  feces  are 
in  the  same  manner  p.-issed  f<)rlh  through  this  outlet  and  caiue 
pmulcnt  inflammation  of  the  vagina  and  epidermis.  In  tl»c  fvet 
manner  the  cancer  can  continue  to  the  uterus.  If.  in  cxtremdy 
rare  cases,  it  breaks  through  into  the  hip-jtnnt.  acute  supnuRiit^ 
synovitis  ensues.  If  <ine  of  the  two  ureters  is  compressed 
closed  by  the  cancer,  hydronephrosis  sets  in ;  if  both  arc  dc 
uremia. 

Cancer  of  the  Duodenum. — If  the  tumor  is  locate<I  in  the  hoi- 
Kont.ii  branch  of  the  duodenum,  it  produces  a)>out  the  same  suMcc- 
tive  and  objective  signs  as  cancer  of  the  pylorus,  from  which  itt 
hardly  be  distinguished  with  certainty.  Frequently  the  due 
neoplasm,  if  palpated  at  all,  can  be  eanly  moved,  and  gastric 
turbanccs  often  appear  very  early — anorexia,  nausea, 
pains,  vomiting,  and,  finally,  the  signs  of  gastric  dilation.  The  coo- 
tents  of  the  stomach,  as  a  rule,  show  the  presence  of  HCI  to  doo- 
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denal  ncopLxims,  but  it  is  absent,  generally,  in  cancer  of  the  pylorus. 
If  the  cancer  is  located  in  the  lower  part  of  the  duodenum,  it  is  not 
movable  at  all,  or  only  to  a  slight  degree,  and  often  leads  to  jaun- 
dice, which,  being  ver>'  acute,  may  occasionally  set  in  with  fever, 
vomiting,  stupor,  and  end  in  death  (sec  section  on  Supra-  and  Infra- 
papillary  Stenosis  of  the  Duodenum). 

If  the  intovtinal  cancer  is  situated  in  the  cteum,  it  usually  pro- 
ceeds under  tJic  clinical  picture  of  typhlitis  or  perityphlitis,  and  one 
can  decide  only  after  long  observation  if  it  is  a  case  of  exudation  or 
of  a  gradually  growing  tumor.  According  to  von  Lcubc,  chronic 
exudations  should  decrease  under  the  eflcct  of  poultices,  while,  on 
IIk:  oilier  hand,  cancers  under  the  same  treatment  should  increase. 

Fever.— In  5im]dc  cancers  fever  usuiilty  is  entirely  wanting. 
Occasionally  greater  or  smaller  elevations  in  temperature  occur 
when  extended  inflammation,  suppurations,  ami  ulcers  arc  secon- 
darily caused  by  the  intestinal  cancer,  or  if  the  products  of  the  dis- 
inti^ration  reach  the  blood.  Fever  is,  of  course,  okser^'cd  when 
fecal  abscesses  arc  formed  after  the  perforation  of  an  intestinal  cancer 
into  the  retroperitoneal  connective  tissue,  and  cause  pyemia  and 
sqiticemia.  Fiii^iUy,  a  ucondary  cancerous  peritonitis,  hemorrhagic 
cystitis,  and  endometritis  may  also  be  the  cause  of  fever. 

Resulting  Conditions  of  Intestinal  Cancer. — These  have 
already  been  considered  in  the  patholi^cal  anatomy  of  carcinoma,  as 
well  as  in  the  chapter  on  Enterostenosis  and  Occlusion,  and  we  will 
repe-il  only  some  of  the  most  important  and  interesting.  In  intes- 
tinal cancer,  as  was  remarked  before,  perforation  peritonitis  with 
closely  following  death  or  rupture  of  the  intestine  seldom  occurs.  A 
secondary  cancerous  peritonitis  is  met  with  Mitnewhat  more  fre- 
c)ucntly  (peritoneal  carcinosis).  .Although  at  first  this  is  hardly  to 
be  distingtiislied  from  a  nonmalignant  peritonitis,  dcvelo]M'iig  later  on. 
after  a  longer  duration  of  the  disease,  nodules  of  varying  siec  can 
be  felt  through  the  thin  abdominal  wall.  Sometimes  the  nodules 
on  the  parietal  and  visceral  faces  of  the  peritoneum  give  a  grating 
sensation  under  pressure.  The  frictional  sounds  heard  when  tlic 
abdominal  wall  is  moved  also  point  to  tltis  disease.  The  exudation 
in  this  case  is  usually  hemorrhagic,  and  ujion  aspiration  and  micro- 
scopic examination  often  shows  characteristic  cells  presenting  evi- 
dences of  atypical  or  pathological  mitoses. 
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Fistula  of  the  Stomach  and  the  Colon. — Very  chanctcnstic 
symptoms  are  caused  when  a  broad  communication  hx»  been  cuib- 
lished  between  th<;  stomach  and  the  transverse  colon  after  aEim 
adhi.*sion  of  botli  organs.     If  both  the  paiuat^c  from  the  stonucb  ti> 
the  lat^c  intestine  and,  vice  versa,  the   passage  from  tlie  ooloa  !•> 
the  stomach  are  free  and  no  valve-like  impediment  exists,  food  »d 
drink,  immediately  after  their  introduction   into  the   >ti>fn«b.  pm 
over  into  the  lar^c  intestine.  u»u;illy  cau»in(;  diarrhea,  and  the  ik«- 
rheic  evacuations  contain  large  amounts  of  food   rcmnanu  not  tt 
all  or  but  very  slightly  digested  (iicnterie).     Feculent \-omitingoAct 
occurs.     When  water  is  poured  into  the  stomach  through  the  labc 
it  is  not  collected  at  the  bitttom  of  the  stomach,  but  quickly  ptsto 
off  by  the  rectum.     The  inflation  of  the  stomach  by  means  of  air 
or  carbonic  acid  ga-t  alsn  does  not  succeed  if  there  is  a  fistula  of  Ik 
stomach  and  the  colon  (if  a  free  passage  c.vists),  or  it  succeeds  caif 
after  enonnou.s  quantities  have  been  introihiced.      If  one  introdinaj 
water  into  the  rectum,  it  reaches  the  stomach  and  in  then  sometioB 
vomited.     When  air  Is  forced  In  through  the  anus,  it  (irsi  mfbta 
the  sigmoid  flexure,  then  the  stomach,  and   finally  the  asccndnf, 
transverse,  and  dc^cendJii^  colon.     After  aclhe-sions   between  thtj 
intestinal  cancer  and  the  front  abdominal  wnll  the  sulMcquent  diM-J 
tegration  of  the  same  may  form  an  external  fistula  of  the  inicstiita,  I 
which  usually  communicates  with  the  outside  through  an  iir^ultf  I 
channel.     Under  such  vcrj-  rare  conditions  we  may  determine,  taf  | 
mean-t  of  a  cart^ful  chemical  analysis  and  examination  of  the  can- 
tents  of  the  intcsdne,  which  exude  through  the  fistula,  whetlier  iJK!f 
arise  from  ihe  upper  part  of  the  bowel,  the  duodenum,  jejunum, (tj 
ileum,  or  from  the  cecum  or  the  colon.     Histological  evidence»<f 
cancerous  tissue  are  also  occa.tionally  discovered  under  such  cooit- 
tions.     Solutions  of  anilin  colors  poured  into  the  stomach  can  be  ] 
readily  recognized  on  their  prompt  appearance  in  the  rectum. 

Course  and  Duration  of  the  Disease. 

There  is  much  doubt  concerning  the  duration,  because  we  a  | 
not  determine  the  date  of  the  beginning  of  intestinal  cancers.     BbI 
when  they  are  not  comphciited  by  other  circumstances,  the  dwa-l 
tion  of  tlie  disease,  so  long  as  it  gave  rise  lo   recognizable  s>Tiip-I 
tom»,  ha»  in  some  cases  been  estimated  at  four  j-cars ;   often,  btw 
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ever,  it  is  much  less,  while  it  may  be  coiutdcrdbty  shortened  b>- 
the  cKCiirrcnce  of  coniplicutions.  Since  the  patient  is  subject  to 
%-cry  many  dangers  due  to  tlic  manifold  complications  and  resulting 
drcuinstAnces  of  the  intestinal  cancer,^sicno.-<is.  lR-Tiiorr1iit(;e.  {>er- 
foration  and  rupture,  occlusion,  autointoxication,  direct  extension  of 
the  cancer  to  other  organs,  a.t  weli  as  melOjitases  in  otiier  organs,  dila- 
tions of  tlic  stomach  if  tJie  neoplasm  is  in  the  duodenum. — it  is  easily 
understood  that  the  duration  of  the  disease  varies  considerably  in 
individual  cases.  Many  patients  may  suffer  early  from  coma  car- 
cinomatosum,  which  is  attributed  by  some  to  autointoxication, 
although  wc  do  not  >-ct  know  the  toxic  substances  causing  it.  In 
cmcer  of  the  duodenum  nutrition  usually  suflers  cariy,  becau.-K:  the 
cancer  causes  strictures  of  the  intestine  and  stenosis  of  the  pylorus. 
The  gastric  functions  arc  severely  disturbed,  and  the  |>atieiits 
arc  unable  to  take  up  and  digest  a  sufficient  quantit}'  of  food. 
Cancer  of  the  rectum  is.  as  a  rule,  the  one  t)i»t  can  be  endured  for 
the  longest  time  if  complications  do  not  arise,  especially  since  the 
appetite  remains  undisturbed  fora  long  time.  Anemia  resulting  from 
an  intestinal  cancer  may  increase  vcrj'  quickly  and  be  associated  with 
thrombosis,  or  the  patient  may  succumb  to  embolus  of  the  lungs. 
Ill  m>-  personal  experience  intestinal  cancer  has  never  run  its  entire 
course  without  one  or  more  of  the  ciMiiplic^itions  mentioned,  and  it 
was  by  these  that  the  fatal  termination  was  directly  brought  about. 


Dia^osis. 

In  the  absence  of  tumor  or  cnterostenosis.  intestinal  cancer  cin  be 
suspected,  but  not  diagivoscd  with  certainty,  but  even  if  these 
signs  are  present,  the  existence  of  intestinal  cancer  is  by  no 
means  proved,  since  the  stricture  may  be  caused  by  a  cicatrix 
of  a  nonmalignant  ulcer,  and  the  tumor  which  is  fell  may  be  an 
intussusception  or  proceed  fiom  other  abdominal  oi^ns.  The 
early  .tpjiearance  of  cachexia  anemia,  even  when  the  nourishment 
is  quite  sufficient.  «  an  evidence  in  favor  of  carcinoma,  whereas  in 
nonmalignant  Mricture  the  oouri.'fhment  .suflers  only  when  the  stric- 
ture causes  disturbances  in  digestion  or  in  the  absorptii-c  power  of 
the  interne.  The  results  of  repeated  examinatioo  of  the  c\-acua- 
tifms  (see  S>'mptoms  of  Intestinal  Stricture)  are  also  of  value  fiw 
tilts  rltfliireiitiation.     The  latter  applies  aLw  to  tlie  differential  diag- 
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nosis  of  intestinal  cancers  and  tumors  of  other  abdominal  or^^aiu. 
With  reference  to  otiicr  ditTcrcnccs,  1  rdcr  to  the  diagnostic  featun: 
of  tumors  of  abdominul  organs  in  my  u-ork  on  "  Diseases  of  the 
Stomach,"  second  edition,  pp.  5S6— J5S.  If  it  is  desired  to  Ian 
more  accurately  the  location  of  ihe  atriaure  in  intestinal  cancers,  it 
is  adviitable  to  introduce  air  or  water  into  the  intestine,  and  find  out 
how  far  it  penetrates.  If  there  i.s  a  .suspicion  that  the  wall  of  the 
intestine  is  weak  (perforation  peritonitis),  these  methods  are  cotilTa- 
indicated. 

Chapter  xxxv,  on  Obstruction,  and  those  on  tlic  various  ocduaum 
contain  the  diai'nostic  factors  in  reference  to  the  localization  of  the 
various  cancers  of  the  intestines  and  their  ditTerentiation  from  fecal 
tumors;  also  the  section  on  Symptomatology.  If  a  swelling  Ulouml 
in  the  region  of  the  duodenum,  and  if,  after  .1  while,  continuous  jaun- 
dice sets  in,  wc  may  assume  a  cancer  a.  tlic  mouth  of  the  coaunoa 
gall-duct.  In  dilTcrentialing  l>etween  cancer  of  the  pylorus  atKl  of 
the  duodenum  attention  must  be  directed  to  ascertaining  whether 
the  contents  of  the  .stomach  contain  large  amouiiLs  of  free  HCI  or 
not  when  digestion  is  at  its  height.  The  characters  of  infra-  aitd 
suprapapillary  stenosis  of  tlic  duodenum  arc  given  in  the  chapter 
on  Enterostenosis. 

Prognosis. 

If  the  diagnosis  of  intestinal  cancer  is  certain  and  an  operation  ii 
not  possible  or  the  patient  refuses  to  undergo  one.  the  prognosis  a 
vcrj'  unfavorable,  and  one  can  not  foretell  how  long  life  will  laxt  in 
various  cases,  since  it  may  be  shortened  by  unexpected  events.  The 
earlier  the  cancer  of  tlie  intestine  is  recognised  and  the  quicker  it  b 
extirpated,  the  more  favorable  arc  the  conditions  for  a  longer  life 
and  for  the  prevention  of  the  nictastiMS. 

Therapeutics. 

The  life  of  the  patient  can  be  preserved  or  lengthened  only  by 
an  operation.  An  artificial  anus,  gastro-entcrostoniy.  and  complete 
extirpation  of  the  tumor  are  the  surgical  means  employed,  acconl* 
ing  to  conditions  found  after  laparotomy.  In  rectal  neo]>l3siiis, 
if  the  cancer  can  not  be  operated  upon,  the  complaints  of  the 
patient  are  at  times  ameliorated  and  the  progress  of  the  disease 
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somewhat  checked  by  curetting  out  tlic  neoplasm,  in  cancer  of 
tile  rectum.  If  operation  is  refused  or  not  feasible,  symptomatic 
treatment  only  is  possible-^^iiily  digested  food  (»om»toM,  nutrose) 
in  cAJic  of  strictures  situated  in  the  colon.  Nutrition  should  be 
carried  on  by  nutritive  enemaLi  in  case  of  diiodemil  or  ji-jiiiia] 
cardnomata.  For  violent  pain,  subculaiicous  injections  of  morphin 
and  alM>  opium  by  sui^osilories  should  be  given.  If  there  are  evi- 
dences that  the  stricture  has  reached  an  advanced  stage,  strong 
aperients  must  be  strictly  avoidc<l.  I>ecaiise  tluy  may  cause  perfora- 
tion or  rupture. 

The  treatment  of  cincer  of  tlie  rectum  has  been  givtii  by  Dr. 
Thomas  Charles  Martin  in  a  special  chapter.  In  fact,  the  entire 
trcitmcnt  of  intestinal  carcinoma  may  be  «aid  to  coincide  uith  that 
of  cnterostenosjs,  or  occlusion. 

Heside^  cancers,  other  neoplasm.s  occur,  although  more  rarely,  in 
the  intestines — namely :  sarcoma,  polypi,  lipoma,  angioma.  l)Tnph- 
angioma.  c>'>toma,  adenoma,  and  myoma. 


SARCOM.A  AND  LYMPHOSARCOMA  OF  THE  INTESTINE. 

Tltese  neoplasms  involve  ihc  intestine  extremely  rarely,  as  is  evi- 
dent from  tlje  result  of  necropsies  of  lar^c  hospitals.  Of  13.000 
necropsies  at  the  Gcrm:m  University  of  Prague  during  fifteen  years, 
there  were  only  13  cases  of  sarcoma  of  the  intestine.  This  neoplasm 
takes  its  origin,  as  a  rule,  from  the  submucasa,  involving  the  mu!i< 
cularis  and  serosa  at  an  early  date.  There  are.  Iwwcvcr.  veT>-  rare 
cases  reported  in  which  the  .tarcoma  seems  to  have  ari.4cn  from  the 
mucosa.  They  seem  to  have  a  predilection  for  the  small  intestine 
and  the  rectum,  and  iire  rare  in  the  large  intestine,  nic  only  case 
which  I  have  observed,  howcicr,  occurred  in  my  service  at  the 
Maryland  (jener<il  Hospital.  It  was  an  enormous  sarcoma  of  tlie 
splenic  fle.\ure  of  the  colon,  involving  the  transverse  colon.  At  the 
autopsy  the  solid  part  of  this  neoplatm  mea.sured  fg}i  inches — 
about  42  cm. — in  circumference.  During  life,  owing  to  the  accum- 
ulation of  feces  above  it,  it  seemed  much  larger  even  than  this. 
According  to  a  report  by  F.  R.  Kriiger  (Inaug.  Diss  .  Itcrlin.  1894) 
there  were  37  cases  of  intestinal  sarcoma  up  to  that  dale.  Since 
then  I  can  find  but  2  additional  cases :  one  reported  by  C.  van 
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Zwak-iiberg.  reported  to  tlie  Section  on  Surgery  and  Anatooifnf  tbri 
American  Medical  Association,  fifty-first  annual  mectii^,  ABhK 
City,  June  5,  1900  (s<x  "Pliila.  Med.  Jour.."  vol.  v,  p.  i376).wlik 
i>resented  really  two  growths,  involving  the  ileum  and  colon  itsr' 
the  ileocecal  valve,  in  a  boy  five  years  old.  and  .1  second  caac  li) 
Carriiigton  (quoted  by  Baliwrr,  "Arch.  f.  klin.  Chir.,"  BA  xuv.i. 
,"44).  Including  these  2  in  Kriiger's  37  cases,  the  following  H'j" 
graphical  table  can  be  arranged  : 

Smoll  inlcitine, ib 

llciitn  aiiil  crcuin 2 

CKum, ■ 

Vcnnironn  pnxrcu, | 

TransietM  colon, •-•-..    ...I 

Small  iitlciiUie  and  colon, ••■        •...     | 

Ktclurii, .16 

'Tout ...     ~^ 

From  I S82  to  1 893,  during  twelve  years,  there  were  2 1 25  aaU' 
sies  on  cancer  cases  in  tlie  Wiener  all^entdnes  Krankcnhaos     ' 
these,  243  occurred  in  the  intestine.     During  the  same   {terioii 
twelve  years    274   aarcoinaia  were  foiniil.   but  only   3 
occurred  in  the  intestine.     Of  61    lympiiosarcoinata,  only  9 
curred  in  the  intestines.     Notliiiagel  attributes  importance  to  thi 
figures  because  they  were  compiled  by  Kundrat,  who  was  thedii 
tor  of  the  Pathological   Institute  and  had  given  special  attcntina 
this  subject     A   similar   relation   was   found    by    Muller   at   t 
University  of  Bern,  where  41  out  of  531  cardnoniata   had  iniai 
the  intestine,  but  of  to2  sarcomata,  only  one  had  invaded  the  in 
tine. 

The  histological  structure  of  the  intestinal  sarcoma  is,  in 
majority  of  cases,  tliat  of  a  small  roimd-cvll  sarcoma.      Dut  Kr^{> 
states  that  all  possible  fonns  have  been  obscr\'ed— small  renin' 
celled,    large    round-celled,   small    spindle-ccIled.    targe    spindl 
celled  also  medullary,  cyttto-.  and   nielano.<iarcomata.      An   excel- 
lent account  of  the   histological  structure  of  these  nco^ilasms 
been  given  by  Ackermann  ("  Hie   Histogenesis  und  Histologic 
Sarcoma."  Volkmann's    "Sammlung   klin.   Vortragc,"  233,   234 
While  carcinomata,  as  a  rule,  produce  a  stenosis,  or  at  least  a  nar- 
rowing of  the  intestine,  sarcomata  generally  effect  a  dilation  of 
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the  bou'd.  In  the  case  of  sarcoma  of  the  sjilcnic  flexure  or  the 
colon  obiicrvcd  by  niysvir,  the  lumen  of  the  bowel  had  been  stenoscd 
to  a  varj'ing  degree. — at  some  pbccit  the  tortuous  canal  winding 
through  the  neoplasm  was  about  half  an  inch  wide ;  at  others  it 
dilated  to  an  inlraneoplastJc  ampulla  a))out  tlie  siK  of  a  hen's  egg. 
The  canal  had  been  absolutely  stenosed  by  fecal  concretions.  In  a 
case  of  lymphosarcomatosis  rejiorted  by  Rudolph  Schmidt  ("  VVicn, 
klin.  Wochenschr,"  May  26,  1898),  the  diagnosis  of  malignant 
stenosis  of  the  intestine  was  made,  but  that  of  lymphosarcoiiiatosts 
was  excluded  on  account  of  the  obvious  existence  of  a  stenosis. 
For  Kundrat  {"Wien.  klin.  Wochenschr,"  1893,  No.  12)  had 
asjiertcd  that  this  disease  is  usually  accompanied  by  an  expansion 
of  the  intestinal  lumen.  We  do  not  command  a  sufficiently  large 
number  of  clinical  histories  supported  by  autopsies  to  justify  the 
adoption  of  tliis  sign  (expansion  of  the  lumen)  as  a  diagnostic 
(actor. 

Sarcomata  are  characterized  by  an  cnonnous  cnci^-  of  growth, 
their  general  contour  is  smooth,  and  they  frcqticntly  acqtiirc  large 
dimensions.  The  Ij'mphosarcomala  and  sarcomata  of  the  intestine 
are,  as  a  rule.  primar>'.  They  rarely  extend  to  the  intestine  bcc- 
ondaril)'  from  other  organs.  They  may  extend  to  the  intestine  by 
contiguity,  when  l)'mpho5arcomata  exi»t  primarily  in  the  mesenteric 
or  retroperitoneal  glands. 

The  lymphosarcomata  take  thdr  origin  from  the  solitary,  as  well 
as  the  agminatcd,  lymph -follicles,  from  which  they  may  extend  and 
involve  vcr>'  large  districts  of  the  intestine.  Orth  (A  r.,  p.  847) 
describes  them  as  being  capable  of  involving  the  entire  intestinal 
mucosa,  so  that  it  appears  infiltrated  with  malignant  lymphadcnoma. 
While  lymphosarcomata  spread  by  invading  adjacent  lymph-folli- 
cles, the  sarcomata  may  spread  into  any  histological  structure,  and 
they  exceed  the  carctnomata  in  the  power  of  generating  metastases. 


Etiology. 

What  causes  the  growth  of  tucont  and  lymphosarcoma  is  not 
known.  There  is  a  great  probability  that  thcj*  are  of  infectious 
origin.  The  close  analogy  between  the  clinical  course  of  sarcoma 
and  that  of  bone  tuberculosis  supports  this  view.  There  is  also  an 
interesting  relation  between  tuhcrculo.sLs  and  lymphosareomatosis. 
4S 
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Rudolph  Schmidt  (/.  c).  Dietrich  (/. «-.).  Nothnagel  (/.  <-.),  A.  MuUei 
(/,  <".),  Qaus  (/.  <■.).  and  Rickcr  (/.  r.J  have  referred  to  this  coanec- 
turn,  which,  in  .soinc  instances,  appears  more  than  a  mere  coino- 
dcncc.  Nothnapcl  (/.£..  p.  353)  reports  the  case  of  a  lemale  patksL 
aged  thirt)'-.'«cvcii,  in  whom  both  an  intestinal  lymphosarcoau  « 
well  as  intestinal  tuberculosis  were  found  by  Wcicbsclbaum  ai  iht 
necropsy.  There  were  many  cicatrices  of  tuberculous  ulcen  cc«- 
rcsponding  to  the  I'eyer's  ]>atches  or  solitary  follicles,  and  in  ih 
majority'  of  these  cicatrices  grayish-white  masses  of  neoplasm  an  - 
which,  on  microscopic  examination,  were  proved  to  be  lymphosi.'- 
comata.  Rudolph  Schmidt  suggests  that  the  coincidence  of  tuber- 
culosis and  lymphosarconruitosis  is  based  on  an  inherited  constitutio«ii 
abnormality,  cxpressinj;  itself  in  a  reduced  power  of  rcsiHiaticc  01 
the  entire  lymjihalic  apparatus.  \Vm.  B.  Coley  ("Annals  of  Su'- 
gcry."  March.  1898)  reports  fort)--six  cases  of  sarcoma  in  whkli 
traumatism  was  regarded  as  the  direct  cause.  This  represents  >0 
per  cent,  of  all  the  cases  observed  by  this  writer,  who  also  rcganb 
sarcoma  as  of  infectious  origin. 

Symptomatology. 

The  clinical  history  of  these  two  varieties  of  neoplasms  is  char- 
acterized bj'  a  very  early  and  grai'e  reduction  of  the  general  vita]it> 
Simultaneous  with  this  the  local  symptoms  are  not  predoowunt 
Patients  with  intestinal  sarcoma  emaciiite  rapidly  and  are  subject  t" 
anemia  at  an  early  date.  Madelung  ("Centralbl.  f,  Chtr.. "  1893. 
Ko.  30)  as-i^erts  that  this  may  occur  when  there  are  no  symptoiM 
pointing  to  the  abdominal  scat  of  the  disease.  There  are  no  char- 
acteristic subjective  symptoms.  The  symptoms  of  abdominal  pain, 
nausea  and  vomiting,  and  alternating  diarrhea  and  constipation  arc 
certainly  not  peculiar  to  these  neo[>lasms.  Treves  (/.  <■.),  Made- 
lung  {/.  c),  Kundrat  (/.  i*.),  and  Baltzer  (/.  r.)  emphasize  the  ab:<encc 
of  stenotic  phenomena  and  the  coiLvqiient  absence  of  \-i»ible  intes- 
tinal peristalsis  and  intestinal  plasticity.  Just  the  opposite  i»,  as  a 
rule,  the  case  in  carcinoma,  which  so  often  leads  to  cnterostenosts. 
Wherever  cunstifxttion  is  reported  in  the  literature  1  noticed  that  N 
was  due  to  an  intussusception  or  entcroptosis.  This  observalioo  I- 
have  found  recorded  in  7  cases  out  of  12  rc[>ortcd  in  literature  ia 
which  any  reference  u'as  made  to  these  points.     The  cxtensi\x  in- 
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volvcmeiit  or  the  muscularis  b>'  intestinal  sarcomata  and  the  conse- 
quent exclusion  of  pcrislaJtic  movements  expUined  the  expansion 
or  the  intestinal  wall  by  the  accumulating  contents  and  the  eventual 
dilation. 


Tumor. 

The  tumor  is,  an  a  rule,  smooth,  movable,  generally  of  a  hard 
consi!4cncy,  at  times  showing  central  foci  of  softening.  It  grows 
surprisingly  rapidly.  Madclung  (/.  c.)  speaks  of  a  tute  of  growth 
of  sud)  rapidity  that  its  increase  could  be  demonstrated  in  a  few- 
days.  As  shown  in  my  case, — 19J4  inches  at  autopsy. — the 
tumors  may  reach  enormous  dimensions.  Among  the  remaining 
symptoms  which  may  occur,  are  edema  of  the  feet  and  ankles  and, 
occasionally,  fever,  which  may  re-ich  about  39.5'  C.  The  tare  oc- 
currence of  intestinal  hemorrhages  in  sarcomata  docs  not  impress 
me  as  being  a  valuable  dt.'^nostic  sign,  since  there  are  ca.se!i  of  in- 
testinal carcinoma  in  which  no  blood  is  found  in  the  stools  in  the 
entire  clinical  liistory. 

Age. 

Of  the  37  cases  collected  by  KrCiger,  22  occurred  before  the 
fortieth  year. 

Diagnosis. 

I'erhiips  the  most  available  dia^ostic  features  are  the  absence  of 
stenotic  phenomena  and  the  rapid  growth  of  the  ncojilasm.  The 
presence  of  tuberculosis  simultaneously  with  an  abdominal  tumor 
of  rapid  growth  does  not  neccssarth'  mean  that  the  latter  is  a 
lymphosarcoma.  It  might  as  well  be  a  tubercular  tumor.  The 
di^^osis  of  lymphosarcoma  meets  with  unsurmountable  diflicult>es. 
In  the  case  reported  1^  Rudolph  Schmidt  (/.  c.)  a  stenosis  was 
present,  and  this  led  the  clinician  to  exclude  the  possibility  of  sar- 
coma. In  the  absence  of  tumor  tlie  diagnosis  becomes  absolutely 
impossible. 

Duration. 

Most  cases  of  intestinal  sarcoma  die  uithin  nine  months.  A  few 
patients  lived  one  year  and  nine  montlis.     One  case  died  aAcr  two 
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weeks.     As  thf  bc[;iiminfj  of  the  neo))]asfn  can   not  be  dctcnnian! 
with  exactness,  tlicsc  figures  can  only  be  considered  appn>xiiiiit& 

Treatment. 

The  onlj'  hope  of  partial  success  is  in  surreal   trcatmenL 
case  reported  by  C.  Van  Zwalenbcrg.  an  ileocecal   sarcoma  ni 
child  five  yt-ars  old.  recovered  after  the  ascending   colon  and 
of  the  ileum  u'crc  excised,  and  an  end-to-end  anastomosis  with 
Mur[>hy  button  was  perforined.     In  thi-s  case  there  had  also  been 
intuiuuitception  of  from  three  to  four  inclKS  of  tlie  ileum. 
child  was  well  six  months  after  the  operation  and   had   galiicd 
enleen    pounds.     Engstrom    (/.   <-.),    Gilford    (/.  r.),   Halin   (/,  r. 
and  Michel  (/.  c)  have  reported  successful  operations  for 
Recurrences,  however,  arc  more  frequently  obscr\-ed  than  in 
tinal  carcinomata.    Whenever  an  operation  is  refused  or  t 
\Vm.  B.  Coley's  treatment  by  injection  of  a  mi.>cture  of  the 
of  erysipelas  and  Bacillus  prodigiosus  may  be  tried  ("  Practitiooer 
April.  1899).    Subcutaneous  injection  of  arsenic  has  been  ctofioy 
by  von  Zicnissen  {/.  t.),  and  tlic  results  have  been,  on   the  whole' 
favorable,  if  we  may  judge  from  temporary  symptomatic  imprnvf 
ment. 

BENIGN   NEOPLASMS  OF  THE  INTESTINES. 
The  benign  neoplasms  of  the  intestines  present  more  of  a  pat&'l 
logical  than  of  a  clinical  interest,  for,  excepting  those  occurring 
the  rectum,  they  arc,  in  my  experience  of  the  literature  of  the  su 
ject,  practically  never  diagnosed  during  the  life  of  the  patient.     In 
the  chapter  on  Kntcritis  I  have  described  the  conditions,  under  the 
term  of  enteritis  polyposa  and  colitis  polyposa,  in  which  the  mucoi: 
membrane  of  the  small  or  large  intestine  maj'  give  rise  to  the  fo 
tion  of  tumors  varying  from  the  size  of  a  pea  to  that  of  a  walnut 
In  the  photographs  represented  in  Figs.  41  and  42  two  very  charJ 
actcristic  intestines  arc  graphically  represented.     They  «cre  kindlj 
presented  by  Professor  VVm.  H.  Welcli,  of  the  Johns  Hopkins  He 
pital.    Under  specially  unfortunate  conditions,  for  instance,  by  indue-' 
ing  of  an  invagin-ition,  intestinal  benign  tumors  may  actually  cau*e 
death.     There  is  also  a  belief  that  a  number  of  these  neoplasms,^! 
particularly  the  adenomata,  may  be  transformed  into  epitheliomata 
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(Hauser.  "D«utsch.  Arch.  f.  klin.  Med..'"  Bd.  Lv.  1895.  and  Alb. 
Mathicu,  "Traitcdcs  Maladies  dc  TestoRuc et de  I'intc&tin,"  p.  928). 

Terminology. 

The  lertn  "intestinal  polyjH"  embraces  the  whole  group,  but 
should  not  be  used  in  that  sense,  because  a  polypus  ta  generally 
understood  to  be  a  pedunculated  neoplasm,  or,  at  least,  projccbn]; 
from  the  surface  on  which  it  grows.  Some  of  these  neoplasms, 
however,  are  actually  imbedded  in  the  wall  of  the  intestine.  Tbc)' 
arc  generally  named  according  to  the  tusuc  from  nhich  they  arise 
and  which  constitutes  their  main  bulk.  Thus  the  adenomata  arise 
from  the  glandular  tiiisuc ;  the  fibromata,  liix>mata,  and  papi]lom.ita, 
from  the  connective  tissue ;  the  myomata  from  the  muscular  tissue ; 
the  angiomata.  from  the  blood-vessels. 

Then  there  may  be  benign  neoplasms  of  mixed  tissue,  known  as 
myxomata.  Finally,  we  may  have  a  combination,  or,  what  are,  more 
correctly  speaking,  a  transition  of  benign  and  malignant  tumors — 
the  myosarcoma,  the  fibrosarcoma,  the  my.\osarcoma,  etc. 

Adenoma. 

This  tj-pe  of  benign  neoplasm  originates  from  the  glands  of  Lie- 
bcrkiihn,  and  in  the  duodenum,  from  those  of  Brunncr.  They  vary 
from  the  size  of  a  {len  to  that  of  an  orange,  and  may  occur  in  all 
parts  of  the  intestine,  but  especially  in  the  rectum.  They  arc  said 
to  occur  most  frequently  during  youth.  The  shape  varies  consider- 
ably. An  adenoma  ma>'  spread  around  the  lumen  of  the  intestine 
in  tlie  form  of  a  ring,  and  cause  a  .■*tcn<).sis  thereb>'.  Ademmiata 
may  occur  as  flat  cle^'ations.  as  well  as  pedunculated,  like  polypi. 
One  of  tile  cases  which  I  liave  pictured  in  the  accompanying  illus- 
tration (Fig.  40),  exhibited  a  very  large  number  of  these  polypi 
tliroughout  tlie  small  intestine.  Tliey  showetl  a  glandular  structure. 
This  condition  has  been  called  by  Hauser  "adenomatous  intestinal 
polyposis."  Multiple  polypo^QS  of  the  large  intestine  of  this  sort 
has  been  described  by  Whitehead.  Port.  Schwab,  Hollmann,  and 
l.uschka.  About  forty-two  observations  of  this  kind  have  been 
collected  in  a  study  by  Qucnu  and  Landal  ("Revue  de  Chirurgic," 
April,  1899)-  Two  of  this  collection  arc  personal  observations  by 
these  authors.    Luschka  estimated  the  number  of  polypi  in  his  case 
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at  ovtT  lOOO.     B.irdenlieuer  and  Hauscr  liad  similar  ci»e*; 
case  of  tlic  latter,  howcwr,  the  polypi  extended  from  tbc  pj-lop 
the  rectum.     HauatT  found  a  carcinomatoua  degenerabon  m  Ik 
polypoid  growths. 

In  a  highly  ncu ■'asthenic  man,  forty-ciglit  years  of  age,  wttobiij 
gone  through  scvera]  attacks  of  cnlerostenosts,  which  were  gcnenI.T 
ushered  in  by  a  period  of  constipation,  absolute  9iij|>|>m«iim  <' 
stool  and  the  passage  of  flatus  followed.  In  one  of  thoc  aiLirii 
1  had  the  opportunity  to  examine  him.  The  iriinsverse  colon  ni> 
enunnously  distended,  and  it  was  impossible  to  paa^  a  Kubo  m ' 
I..angdon  tube  further  than  the  beginning  of  the  si^pmtid  Acxur- 
At  first  1  made  the  diagnosis  of  volvulus  of  the  sigmoid  ticxuir.  Iiii 
the  previous  history — that  he  had  had  a  dozen  such  attacks  but  Or-' 
had  i^assed  over  either  spontaneously  or  by  the  use  of  coji 
jections  into  the  rectum — made  me  hesitate  as  to  the  dia^^nosis 
examining  the  patient  with  one  of  the  long  Kelly  proctc 
the  University  of  Mar>-land  I  discovered  a  bunch  of  adcnoonlov 
neopla.sms  in  the  inferior  ciir\'c  of  the  sigmoid  flexure.  A  nunba 
of  them  were  removed  verj-  readily  by  curetting.  The  resuinint 
portion  had  to  be  ligated  and  cut  off.  T!ie  operation  was  done  f 
March  31,  1^99.  and  in  January,  1901,  the  patient  has  had  oor^ 
turn  of  s>'mptoms  of  entcrostcnosis.  Careful  inspection  of  the 
rectum  is  absolutely  necessaiy  in  all  cases  where  the  stools  are 
persistently  mixed  with  blood  and  where  there  is  tenesmus.  When- 
ever there  are  multiple  polypi  in  the  rectum,  it  is  very  protxUile  tbl 
similar  growths  are  present  furtlicr  up  in  tlic  bowel. 


Lipoma,  Fibroma,  and  Papilloma. 

Lipomata  originate  from  the  submucosa,  es]>ecially  in  the  colmi, 
sigmoid,  and  rectum.  They  may  occur  isolated  or  multiple,  ami 
var>'  from  the  size  of  a  pin's  head  to  that  of  a  very  large  orange.  1 
Lipomata  m;iy.  after  hawng  caused  signs  of  cntcro.«tcno,sis,  tcms- 
natc  spontaneously  by  sequestration  and  expulsion  of  the  growth 
These  growths,  which  originate  from  the  connective  tissue,  patticti- 
larly  of  the  submucosa,  arc  exceedingly  rare.  The  lip<»mata,  whrt 
they  do  occur,  are  frequently  found  to  have  originated  from  the 
epiploic  appendix  projecting  into  the  peritoneal  ca\ity.  Occasion- 
ally they  have  detached  themselves  from  the  pedicle,  and  have  hea 
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found  free  within  tlic  peritoneal  space.  The  illustration  (Fig.  44, 
o)i|>o.<ute  [>,  718)  from  a  specimen  kindly  presemcd  by  Professor 
Wm.  H,  Welch,  of  (he  Johns  Hopkins  Uni\'crsity,  represents  a  sub- 
mucous lipoma  of  tlic  colon. 

Myomata  and  Fibromyomata. 

Myomata  may  originate  from  the  muscular  coat  proper  or  from 
the  muscularis  mucosx.  They  are  most  frequently  found  in  lh« 
siiuU  intestine  and  only  cNccptionally  in  the  colon.  The  age  of 
the  patient  may  vary  from  early  )-outh  to  the  eitjhtietli  >'ear. 
According  to  Boclicher  ("  Virchow's  Archiv."  Bd.  civ,  1S86),  and 
Lode  ("  Wicn.  klin.  Wochenschr.,"  1894.  No.  21J,  there  are  two 
nwin  ty|>cs  of  intestinal  myoma ;  (l)  The  first  is  a  sharply  circum- 
scribed broad  induration  of  the  intestinal  wall  which  orii^inatCH  from 
local  hyperplasia  of  the  longitudinal  and  circular  muscular  fibers. 
The  mucosa  and  submucosa  arc  also  swollen  and  firmly  adherent 
to  the  nctiplasm.  (2)  The  second  form  also  originates  by  local 
proliferation  of  smooth  muscle-fibers,  but  gradually  assumes  a 
Kpherical  shape,  di>e.-4  not  become  adherent  with  the  mucoKa,  and 
then  develops  a  pedicle.  Some  m)'omata  do  not  grow  toward  the 
lumen  of  the  intei^tinc,  but  toward  the  |x:ritoneal  surface.  Those 
that  gnnv  toward  the  lumen  arc  called  the  "  inner,"  and  those  that 
grow  toward  the  peritoneum  arc  called  the  "  outer,"  myoinata. 
St6tner  (/.  c.)  has  collected  nineteen  cases  of  the  inner  and  sixteen 
cases  of  the  outer  type. 

Symptoms  of  Benign  Intestinal  Neoplasms. 

Unless  the  neoplasms  are  in  the  sigmoid  flexure  or  rectum,  or 
unless  they  acquire  a  sixe  which  can  stenosc  the  lumen  of  the 
intestine  or  produce  an  invagination,  the>-  run  a  latent  course  and 
are  not  dbcovcred  until  the  autopsy  reveals  them.  There  are  no 
chamctcrrttic  symptoms  of  this  condition.  About  tlie  only  symp* 
torn  of  importance  is  that  of  intestinal  hemorrhage,  which  is  said  to 
l»e  Mgnificant  if  it  occurs  in  entirely  healthy  individuals  who  have 
never  had  any  intestinal  symptoms  before,  and  in  whom  no  other 
demonstrable  cause  of  enterorrhajjia  can  be  determined.  Repeated 
copious  intestinal  hemorrhages  of  this  kind,  occurring  in  children, 
should  especially  suggest  the  presence  of  polypi.  In  intestinal 
polyposis  wc  have  the  discharges  of  dysentery,  but  I  do  not  con- 


growing  tumor  which  is  nodular,  tough,  and  not  in  con 
the  genitalia,  producing  a  feeling  of  drawing  pain  w 
movements  are  made  upon  it ;  (2)  symptoms  of  imf 
(3)  intestinal  hemorrhages. 

Treatment. 

Spontaneous  cures  of  intestinal  benign  neoplasms,  1 
lipomata  and  adenomata,  have  been  observed  (Hurteu 
zarri).  Von  Karajan  ("Wien.  Win.  Wochenschr,,"  i 
abstracted  in  *' Phila.  Med.  Jour.."  vol.  iii,  p.  821)  i^i 
of  polyposis  of  the  jejunum  and  ileum  which  had  g 
attacks  of  abdominal  pain  and  distention.  There  \v 
appetite,  vomiting  of  bile,  and  loss  of  ten  kilograms  in 
patient  gradually  becoming  worse,  I^>arotoniy  was  und 
and  one-half  years  after  the  first  attack.  On  opening  t 
the  loops  of  the  small  intestine  were  in  five  places  ft 
trophied  and  distended  above  apparently  stenosed  arc 
lower  ileum  there  was  an  invagination  of  five  centimet* 
tip  end  of  it  a  movable  tumor  the  size  of  a  nut  was  foi 
centimeters  further  up,  a  second  tumor.  Still  others  wer 
higher  up  in  the  ileum,  jejunum,  and  duodenum,  but  1 
was  free.  The  intestinal  wall  was  opened  in  fi\'e  place 
polypi  of  various  sizes  were  removed.  The  patient  madi 
recovery,  and  was  well  one  year  after  the  operation.  Pro 
of  the  University  of  Chicago,  has  operated  successfull 
called  outer  rectal  myomata.     Benign  neoplasms   hiohe 
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mals, 193 
Amyloid  ulcerations,  624 
Anivlopsin,  41 

Aniidiarrheic  medicines,  314;    contraindi- 
cations III,  328 
.Antiseptics,  intestinal.  9S.  332,  339 
Anus,  as  portal  for  infcclion,  509 
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itiwynk  (59 
proteus  vulgaris.  165 
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mei>[,  30tJ ;  elioIoR\",  3'*4  ; 
fri'.il.  373:  IUIU.M1I-.  4S3: 
^}nl^■^^-m^l^^llof:^',  jiJ5 
C'llilis  :  acme,  45;; ;  iik-ciiilivc,  4711 ;  niciiv 
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•^'iS  \  &;TiiiNlinniil<iIiij^",  400  ;  dinj;- 
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CoDsCipBlion,    habitual :     diet     lot,    aj6: 

tieatmail    nil 
muwru     wjBhv 

^       •      .  »9* 
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prt^niisis.  565  ;  did  for,  199, 
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47H  ;fiyni]i1oma- 
lolo)jy-inil  ireat- 
ment,479 
Enterodynia,  J94 
Kntcrolilhs,  236 
Kntozoic  diarrhea,  352 
Kpidemlct,  food  forbidden  during,  293 
Epilhelial  cells  in  feces,  240 
Elherial  <»ilphale3,  255 
Eitrabuccal  feeding,  301 


E. 

Eleclricily.  Ireaiment  bv,  345  ;  indicaliona 

for,  348 
E  lee  trod  iaphanv,  210 
Eniixilic  and  ihromUitic  ulcers.  6zo 
Emu)  si  Ileal  ion  of  fau  by  imntrealic  juice, 

4J 
Enenutla :     absorption    and    digestion    of, 

100;  preparation  of,  311 
Entetitis  :   acute,   433  ;    accom|>anving  in- 
fetliou*    diseases.    439; 
after   cold^,   437 ;    after 
bums,  436 ;  course  and 
extent  of,  4S0;  diagno- 
sis. 455  ;   etiology,  435  ; 
fever  in.  449:   influence 
of  seasons  on,  440  ;   in- 
Huence  of   age  and   sex 
on,      440 ;      infections, 
437  ;   localization  of  (he 
catarrh,  451  ;  nature  and 
conception.  433 ;  path- 
ology,  441  ;    prognosis, 
455  ;  secondary  or  symp- 
tomatic,   43S  ;    sympto- 
malology.    444  ;     thera- 
peutics,  456 
chronic,  45S  1  clinical   ty|>es  of, 
462;  diet  lists  f.ir,47l  ; 
dietetics   of,   467  ;   hy- 
drotherapy    in.     472  \ 
medicines      in,      474 1 
paihologv,   458  ;  prog- 
nosis,    465 ;     svmpiit- 
matoiogy  and   diagno- 
sis,    46a ;     trcalmenl, 
466 
diphtheric,  croupous,  or  pseudo- 
membranous, 479 


F- 

Fal  in  feces,  238,  250 

Kecal  colic,  373 

Feces  :  amount  of.  zjl  ;  albumin  in,  342  ; 
albumoses  and  peptones  in,  243 ; 
bile  constituents  in,  244  ;  blood  in, 
*35.    *40.    M3  i     concretions    of, 

236  ;  color  of,  232  ;  consistency 
and  fomi.  231  ;  casein  in.  239; 
crystals  in,  239:  chemistry  of, 
241  ;  examination  of,  22g  ;  epithe- 
lial cells  m,  140  ;  fat  in,  23S,  2Jo ; 
fermeniaiion  of,  247  i  food  particles 
in.  23J  ;   fragments  of  growths  ID, 

237  ;  fetal,  135  ;  inacn-scopic  ex- 
amination of,  233 ;  microscopic 
CKaminalionof,  2 37  :  muscle-tibers 
in.  237  ;  mucin  in,  242:  mucus  in, 
234,  240;  odor  of,  233;  pus  in, 
236,  240;  phenol,  indol,  aitd 
skatol  in,  249;  proteids  in,  25^1 
reaciion  of.  241  ;  starch  in.  23S  ; 
unoTganiied  ferments  in,  246 

Ferrnents  :  in  colon  and  rectum,  309  ;  in 
feces,  246 

Fibroma.  716 

Fibromvornata,  7' J 

Fistula  of  stomach  and  colon,  696 

F'latulence,  agenis  for  relief  of,  329 

Flora,  intestinal,  I36 

Fluctuation.  2t8 

F^ollicular  ulceration.  627 

Food ;  amount  of,  I06 ;  composition  of, 
106  ;  iligestibility  of  various  kinds 
of  110;  kinds  of,  105:  prepara- 
tion of.  107,  120;  utilization  of. 
by  stomach  and  intestines  of 
heallhv  man,  I05  i  utilization  of, 
in  intestines  under  abnormal  condi- 
tiiins,  10^ 


of.  59 
Gout,  intestinal  ulcen  in,  651 
(jrowths,  rmgmenLS  in  feces,  337 


H. 

Hemorrhagic  pane  tent  i  lis,  420 

Hemorrhoids,  diet  for,  ai)6 

Hog  cholera,  or  inletmediate  gioiip,  I45  ; 

fermentation   formula,   I46 ; 

pathogenic  prD[>erties,   147  ; 

general  immunity,  147 
Hjidriatic  treatment,  341 ;    cases  adapted 

for,  344 
Hypernulrttion.  results  of.  III 
Hv^Tochondriasis  in  obstipation,  3?^ 
Hypochylia,  416 
Hypodennic  feeding,  3I4 


I. 

Ileocecal  valve,  2J 

Ileum.  24 

Indican,  test  for,  253 

Indicanuiia,  25  2 

Indirubin,  255 

IndoU  249;  reaction.  139 

Infection,  by  onus,  509 

Inlialion  of  intestines,  225  i  ^y  "if-    ^25  ; 

by  H-atet,  128 
Inspection,  205 

Intestinal  indigestion,  405  ■  ^'"  of  fare  for, 
293 ;    treatment   by 
mineral  water,  295 
colic,    394;    ulcers,    592;    neo- 
plasms, 672 
Intestines:  physiolo^  of,  36;    peristalsis 

of.  84  ,  innervation  of,  89 
Intravascular  feeding,  314 
Jntubat]on,duodenal :  Hemmeter's  method, 
264;  Kuhn's  method, 
267 


38 
Meat -poisoning,  167 
Meckel's  diverticulum, 
McnsuTation ,  220 
Mercurial  ulceiatioos,  1 
Metabolism,  274 
Metastases  in  intestim 
MeteorisiD,  397  ;    eliol 
matoli^-  a 
trralnient  0 
Micrococci  of  inlestine 
Mineral  springs,  316 
Mixed   intestinal  juices 

tion  of,  53 
Mucin  in  feces,  242 
Mucus  in  feces,  234,  2j 
Muscle-fibers  in  feces,  ; 
Myomala,  723 

N. 

Neoplasms :  intestinal, 
{see  Cam 
benign,    5 

7 
7 

gastric     s< 
tinat,  260 

Nervous  diarrhea,  352 
Neurasthenia  iiitestinali 


O. 

Obstipation,  356  :  autoTn 
conseijuenci 

>*',*  of.  377  ; 
ology  of,  3 
386  ;  gymni 
dropathic  pi 
injections  ii 
in.  385  ;  m 
mechanical 
methods,  ^q 
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P. 

I'lCkt,  hot  and  cold,  J44 

I'alpalioii:  mclhod  of.  116 ;  and  percussion 

of  alHlonii^n^  314 
Pancreas  ni]»takeii  for  lumoi.  315 
Panciealic  juice,  40  ;  fenneiils  of.  41 ;  dis- 
turl>ancc5  in  secrtlion  of, 
118;   rciulls   of  absence 
of,    129 ;     alkaLiniiv    uf, 
417:  eflccls  of  suppres- 
sion of,  417 
icieras,  130 ;  calculi,  236,  146 
I\iticreati(is,  hemorrhagic,  420 
I'apilloma,  7t6 
iVplic  duodenal  ulcer,  594 
Percussion,  2J9 
Peticolilis.  504 

Perislaisis  uf  intestines,  84  ;  efTecIs  i>f  drugs 
anii  toxins ifn.  J04  ; 
effects  of  iniesiiiial 
gases  on,  104  -.  in- 
lluir.ce  of  nerve-, 
on,  89  ;  influence  of 
disUiTbance  of  cir- 
culation on,  94 ; 
induence  tif  ]ne<ii- 
cinal  aj^cnls  on. 
102;  mechanism  of, 
90:  objects  of.  B5  ; 
pendulum  move- 
ments of.  S6;  patho- 
It^ical,  95  ;  rollirig 
movement  of.  80  ; 
visible  through  ab- 
dominal walls,  2C9 
Penstahic  movement,  proper,  85 
I'ever's  patches,  10 
PfeifTer  reaction,  174 
Phenol,  149 

Phlegmonous  enteritis,  477 
PoU'cholia,  411 
Proctitis,  acute,  452 

Proleids :  assimilable  and  nonassimilable. 
69  ;    relative  amounts  ab-orbed 
in  different  forms,  69 
Proteolysis,  arrested.  1 14 
Proteolvlic  ferments  in  colon  and  rectum, 

308' 
Proteus  vulgaris,   165  ;  chemical  |ini(lucls 
of,       166  ;       [xitliogenic 
properties  of.  1O6 
Priitoioa  of  intestines.  191 
I'sychic  ya-lric  juice,  44 
I'm nclu re,  exploratory.  221  ;  technic  of.  222 
Purgatives  and  lanalives,  310 ;  niiKles  of 

action.  320 
Pua  in  feces,  236.  340,  656 


Reclut  alimentalion,  301  ;  digestion,  physi- 
olugjrof,  305  ;  enemati,  piepaiation 


of,  3 1 1  ;  feeding,  technic  of,  311; 

feeding,  indicMions  for,  313 
Rectum,  cancer  of,  692 
Kuund  duodenal  ulcer,  594 


S. 

Salt,  rOle  nf,  1 17 

Sarcolactic  acid  formeil  in  meals,  106 
Sarcoma  and  Lymphosarcoma,  701  ;  age  in, 
707  :  <liagno- 
sis.  707  ;  <lu- 
raticMi  of. 
707  ;     eliol- 

o  K  ?■  ■  70s  ; 
symptom  nt- 
olt^',  "jod ; 
lunior  in, 
707  ;  treat- 
mem.  70K 

Scurvy,  intestinal  ulcers  in.  f'SI 

Stybala.  231 

Secretion,  relation  of  gastric  to  duodenal. 

Seclalivi-s.  3 JO 

Sigmoid  flexure.  31 

Sigmoiditis,  453,  504  ;  definiiion.  504  ;  eti- 

"l"t;>-    505  ;    diagnosis.    507  ; 

]i.iiholoy).     507  ;     trealmeiil. 

507 

chronic,  508;  diagnosis  510; 
treatment.  509 
Skalol.  249 

Small  iiilestine.  I7  ;  bloini  supply  of.  21  ; 
glands  of,  20;  lumnl  of. 
18;  length  of,  17  ;  lac- 
teals  aii.l  lyin|iliniics  of, 
22 ;  mucous  membrane 
of,  18  :  nerves  of.  31 
Svilitary  glands,  20 

S|iice~  and   reli-hes.   importance    in   nutri- 
tion and  digestion,  j  16 
Spirillum:  of  Asiatic  cholera,  l8j  ;     moT- 
ph  o  I  iig  y  , 
183  ;  Luhur 
a.\  ch a roci er- 
istics.   184  ; 
pathogene- 
sis. 185  ;  ac- 
cidental hu- 
man   mfec- 
lion  by.  18; 
of   Finkler- Prior.    187  ;  differ- 
ential   diag- 
nosis, 187 
Sjilenic  flexure,  3I 
Slatch  111  feces,  33S 
Steapsin,  42 

Slcni>9es:  duodenal,  gastric  chemistry  in. 
160 ;  jejunal,  gastric  chemistry 
in,  262 
Stercoral  diaithea,  351  ;  ulcer,  628 


Sloo]  :   in  intt^sliual  cancer,  683  ;  in  iiilcs- 
liiial    ultct.   655  ',    mueoicl    niiu^S 
like  so4;o  in,  658 
Stool  sieve,  Btias',  230 
Streplococd  in  milk,  165 
SlreptococtUJ  ;    pycigenei.   164 ;   enleritia, 

dar.  Ui,  165 
Suiclure  in  intestin;it  cnncor,  687 
Suhculnnciju^  nlLmrntDtlcm.  joi,  Jt5 
Succorrhtrn  [lancrtnlica,  414 
Succus  eiilerifOB  !  disluiljBiite*  in  settflion 
of,   114;   re^ulls  of  de- 
crease of    secrclion    ol, 
124 


T. 
Tenia:  coli,  27 
Te«i-meiil«,  duodenni,  414 
'I'hiomtiolic  ulcers,  (110 
Tniik'.s  irilestiiml,  311^ 
Tdiif  iilceraliom,  65  j 
Trypain,  41 

Tul;«rele  bBcilli  in  ilool.  657 
Tiihptculiir  ulcPt,  631 
Tutx.'TCiiIiisih,  iijlc^iinal,  diet  for,  300 
Tiiiniin  ;  imlpnlioii  nf.  218  ;  fecal,  j  18 
Tyinpanilps,  398 
Typhoid  tiacilluti,  148 
Tyjilioid  fevt'r :  niBcmscopic  lest  for,  177  ; 

microscopic  leit  foe,  177 
Typholoxb,  iSi 

U. 

UlcernlMn :  amyloid,  614;  due  lo  acute 
infectious  diseases,  629  ;  fol' 
licnlnr,  627  ;   toxic,  652 

I'liciiiUvi'  i.pIiii--,  47.) 

L'liri  :  wi[i'>LiinLl :  I'^iidiiioi^  (if  stihtl  ill, 
!'55  '  'iijirilioa  ill,  654  : 
illt't  fir,  tiiii  ;  piM^iiiN- 
^i\,  11(12  ;  |>ain  in.  650  ; 
syiiL|i[in]i;it<ilogv  jiTkil  Ji' 
fl|4ii(j-is,  654  ;  ItiMt- 
iiK'HI,  662  ;  uriin;  in, 
600 


Ulcer:  p^lic  or  round  ducidmal.  544: 
age,  598  ;  complicktioaio^ 
6(4;  diagnosis  of,  6ci6;eli- 
o'^er*  594  ;  fte-jucnqi  d, 
603  ;  Uirncy  of,  O05  ;  ka 
tioti  of.  5  95  i  pmgnosit  ot 
^'3;  pioaicis  of,  61!: 
palliological  Aii>lt*ii>-,  $<ti , 
sex,  595  ;  syinploaiaf-l''^ . 
600  :  symptoms  of  peri*ici 
tioii  in,  612 ;  ireauacnl, 
615 

vnibulic  and    thnmibotic,  610;  oc 
cuning  in  Dcmicb,  623 

calanhal   inte^IinaJ,  636 ;   staraal 

or  decubtiBl.  638 

tubercular,  63 1  ;  etUiliigj  aod 
;Mt  bogmesis  ol,  638 ; 
histology  at,  643 

syphilitic.     647  ;     due     10    uunr, 

651  ;    due  lo  goul,    651  ;    doc  10. 

leukemia,    652;     memmal,    6jJ; 

free  HC!  in,  259 
Urine.  IJO;  amount  of,  aji  ;  ia  tiili^iwl 
ulcer,  660 

V. 

Volvular  connivcntes,  18 

VcgeiBblc  did,  iiidigesiiblc  io»tl«i  in,  l^j 

VennifoTtn  appendix,  29 

Villi.  19 

W. 

Widol  reaction,    174,    177;    culture    u^rJ 
for,   180  ;   technic.  l>o 


\-t,iys  in  diagnoiis    <,f    intc-ii,,;,]    j,-„- 


Vea>is,  162 


Y. 
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